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16.1 Introduction: Using Psychotropic Drugs
in the Perinatal Period

16.1.1 The Risk Associated with Untreated Mental lliness

The perinatal period, including preconception, pregnancy and postpartum, is con-
sidered a high-risk time for women suffering of severe and persistent mental ill-
nesses (SPMI). Several international guidelines, mental health organizations and
well-known scientific societies recommended implementing proper screening strat-
egies to early and adequately identify, during the perinatal period, vulnerable
women affected by or more prone to develop SPMI and providing timely and
evidence-based effective therapeutic interventions, including the prescription of
psychotropic drugs (PDs) [1-3]. In fact, it has been well documented that maternal
mental illness may be associated with adverse perinatal outcomes, including spon-
taneous abortion, newborns small for gestational age, low birth weight, foetal dis-
tress, preterm delivery, neonatal hypoglycaemia, adverse neurodevelopmental
outcomes and changes in the foetus-mother attachment [4]. Pregnant women with
untreated mental illness are also more likely to be engaged in high-risk behaviours
and unhealthy lifestyles, such as smoking, alcohol drinking and drug abuse and
inadequate nutrition and folic acid support. Furthermore, in the perinatal period, the
risk of suicide and suicide attempts is not uncommon, since the prevalence rate is
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estimated from 5% to 20% of women [5, 6]. Therefore, a careful assessment and
treatment of perinatal mental disorders in clinical settings is essential to ensure bet-
ter maternal, gestational, obstetrician and foetal outcomes.

16.1.2 The Prescription of Psychotropic Drugs:
A Risk-Benefit Approach

Prescribing PD during the perinatal period should be reserved only to women suf-
fering from SPMI or in those clinical cases where non-pharmacological strategies
have not been effective. Most available data about the safety of PD in the perinatal
period come from longitudinal or retrospective observational studies, national birth
registries, systematic reviews and meta-analyses. As controlled randomized clinical
trials (RCT) are not allowed in pregnancy for ethical and medicolegal issues con-
cerning the foetus/neonatal safety, Wisner [7] properly labelled the pregnant women
as “the last therapeutic orphans”, and the perinatal psychiatry is a relevant topic that
should be more deeply investigated.

Overall, considering the literature on the safety of PD during pregnancy and
breastfeeding, one could argue how there are several studies published on the same
topic, which could report really contrasting and different findings, also in terms of
relative risk (RR) and statistical significance. The main reason of such discrepancies
could be explained considering the different experimental designs and methodolog-
ical strategies adopted, as well as the existence of relevant “confounding factors”,
not adequately controlled when the authors analyse the collected data (e.g. the type
and level of severity/intensity of maternal psychopathology, comorbid medical con-
ditions, the use/abuse of alcohol, drugs, nicotine, caffeine, etc.). For this reason,
clinicians and mental health professionals working in the field of perinatal psychia-
try should own a basic knowledge of medical statistics and clinical epidemiology
for a better understanding and interpretation of the findings so far published. For
example, an increasing RR for a specific major malformation (MM) needs to be
evaluated always along with data of its absolute risk (AR), to allow a better assess-
ment of its clinical and epidemiological relevance. If a study, carried out on new-
borns exposed to sertraline during early pregnancy, reports a “statistically significant
risk” of anal atresia (RR = 4.2), clinician should firstly consider the prevalence of
anal atresia in unexposed newborns (0.06%) and then calculates the AR in newborns
exposed to sertraline which would be very low (AR = 0.25%). This means that
about 99% of newborns exposed to sertraline will not be affected by such malforma-
tion [8-10].

Several guidelines and consensus guidance by psychopharmacological societies
(e.g. British Association of Psychiatry, BAP) have been produced to provide recom-
mendations for the management of PD usage during the perinatal period [11, 12]. In
addition, the development of the teratogen information service improved the access
of pregnant women and their healthcare providers to data concerning the safety and
tolerability of PD use during the perinatal period [13]. However, despite reassuring
clinical findings on the safety of most PD during the perinatal time, clinicians are
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still fearful to prescribe such medications in pregnancy and/or when a mother
wishes to breastfeed her own baby. When PDs need to be prescribed during the first
3 months of pregnancy, this kind of “psychopharmacoteratophobia” among clini-
cians becomes particularly relevant, due to the risk of inducing birth defects or
perinatal complications (PC) [14]. Whilst during the late pregnancy, there is also
concern for the risk associated with gestational and neonatal adverse events.
Moreover, the uncertainness and worries related to the long-term impact on the
infant’s behavioural, physical and cognitive neurodevelopment following foetal
exposure to PDs, together with the clinicians’ poor knowledge about the safety and
tolerability of PD in pregnancy and breastfeeding, may negatively influence clini-
cian’s prescription choices. However, in the last decade, in some European and
Northern American countries, there was a significant increase in PD prescription
during pregnancy, mainly antidepressants (ADs) and anxiolytics (AX) [15, 16].

Overall, the management of psychopathological conditions in the perinatal
period may indeed represent a challenge for mental health professionals, particu-
larly in those conditions in which the pregnancy is unplanned and the pregnant
woman is already affected by a SPMI and is currently taking PDs. In the last case,
clinicians should be aware that discontinuing a PD could significantly induce a
maternal illness relapse. Therefore, clinicians should properly inform the woman
and her partner about the risks and the benefits of a PD therapy in the perinatal
period and incentive an adequate and timely planning of conception, pregnancy and
pospartum management [17].

16.1.3 Aims of the Review

In the present chapter, we briefly summarized all relevant literature focusing on the
safety of the most prescribed PDs during the perinatal period. Original cohort studies,
systematic reviews and meta-analyses represent the main sources of data here sum-
marized and discussed. More detailed information on the drug epidemiology, clinical
pharmacology and safety of PDs in pregnancy and breastfeeding have been recently
published by Uguz and Orsolini (Eds.) in Perinatal Psychopharmacology [18].

16.2 Antidepressant Drugs in Pregnancy

ADs, currently prescribed in clinical practice, are considered effective in several
psychopathological conditions, such as major depressive disorder (MDD), general
anxiety disorder (GAD), panic disorder (PD) and obsessive-compulsive disorder
(OCD). Among ADs, selective serotonin reuptake inhibitors (SSRIs) are nowadays
the most frequently prescribed medications in the perinatal period [19, 20].
Moreover, SSRIs have been also the best investigated class of ADs, as far as the
safety in pregnancy and breastfeeding is concerned [11, 12].

MDD, often in comorbidity with anxiety disorders, are quite common in the
perinatal period, with prevalence rates ranging between 10% and 20%. It is also



248 L. Orsolini and C. Bellantuono

estimated that about 20% of women in childbearing age is affected by depression
and up to 15% of them may experience clinically significant depressive symptoms
during pregnancy and postpartum [2, 13]. Given the high prevalence of depression
and/or anxiety during the perinatal period, prescribing ADs is quite common, but
with substantial differences across countries, being documented in about 8% of
pregnancies, whilst about 3% of women decide to maintain PD treatment through-
out all pregnancy [21, 22]. Moreover, pregnant women who discontinued SSRIs
appear to be more likely to experience an illness relapse compared to those women
who decide to maintain the treatment during their pregnancy (respectively, 68%
versus 26%). Around 50% of pregnant women seem to experience a depressive
relapse mainly in the first 10 weeks of gestation [23]. According to recent guidelines
and expert opinions, prescribing SSRIs to pregnant women suffering from severe
depressive episodes and anxiety disorders should be considered a first-line option
[12, 24].

16.2.1 Risk of Major Malformations

Overall, data on the risk of congenital MMs in newborns of women treated with AD
in their first trimester of pregnancy are relatively reassuring. The majority of the
original investigations, systematic reviews and meta-analytic studies documented
that the early antenatal use of such medications, particularly SSRIs and venlafaxine,
is not associated with an increased risk of MMs, as the prevalence rate reported in
such studies is within the rate observed in newborns of the general population,
which is estimated between 2% and 5% [25]. Although some studies have found a
small increase in RR for cardiac defects (mainly septal anomalies) in newborns in
utero exposed to some ADs, particularly with paroxetine [26, 27], many other stud-
ies have not recently confirmed such risk [28-31]. In a study including about
950,000 pregnant women, 6.8% were prescribed an AD during the first trimester.
The risk of any cardiac defect in infants exposed to SSRIs, in the preliminary analy-
sis, was relatively small but statistically significant (RR = 1.25). However, after
controlling for maternal depression and other confounding factors (i.e. adjusted
analysis), no significant increase in RR was observed for cardiac malformations
between infants of women who took AD and the control group. Furthermore, in this
study no significant increase in the risk of cardiac defects was observed with other
ADs (e.g. venlafaxine, bupropion) [32]. This study confirmed how accounting for
“confounding factors” is of paramount importance when assessing reproductive
outcomes such the birth defects, as this risk can be likely associated more to the
underlying maternal disorders, particularly if severe, than simply to the medication
exposure [32]. These findings were also confirmed in cohort study in which 5154
and 2776 women were prescribed SSRIs, respectively, before and during pregnancy
and 200,213 who did not receive SSRIs during pregnancy: no significant difference
in cardiac anomalies was reported in children born to women exposed to prescribing
ADs. However, it was found an increased risk of specific cardiac defects in new-
borns of older women and in those with type 2 diabetes, body mass index (BMI)
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above 30 kg/m? and with a history of alcohol and/or illicit drug use, independently
by AD prescriptions [33].

Opverall, reassuring data concerning single SSRI agents have been also reported,
even though few studies found a small increased risk of birth defects for some drugs
(e.g. paroxetine and fluoxetine), even though without a specific pattern of MMs.
However, most of these studies suffer from several methodological flaws and should
be interpreted with caution, as in other investigations and critical review, this asso-
ciation was not observed or strongly questioned [34, 35]. Among the class of sero-
tonin noradrenaline reuptake inhibitors (SNRIs), data on the venlafaxine and
duloxetine are rather reassuring, as no risk of birth defects was found in the studies
so far published, even though the amount of data concerning these ADs are lesser
than those published for SSRIs [36-38]. No information is available on vortiox-
etine. Studies on the foetal safety of other ADs (e.g. tricyclics, mianserin, trazo-
done, mirtazapine and agomelatine) are lacking, because these drugs have been less
frequently prescribed in the perinatal period; therefore, their use should be not rec-
ommended in the early pregnancy and during the breastfeeding.

16.2.2 Risk of Adverse Gestational and Neonatal Outcomes

16.2.2.1 Preterm Birth, Spontaneous Abortion and Low
Birth Weight

Studies assessing the risk of preterm birth, in women exposed to AD during gesta-
tion, reported conflicting results [39]. The first investigation was a prospective
observational study in which 238 pregnant women were categorized into three
mutually exclusive exposure groups: (a) with depression and treated with SSRIs; (b)
with depression but untreated; and (c) with no depression and no SSRI treatment.
Women with depression treated with SSRIs and those with depression but untreated
had higher rates of preterm birth (23% and 21%, respectively), as compared to con-
trol group reporting 6% of preterm birth [40]. Different findings have been reported
in a study on the risk of SSRIs and perinatal outcomes, including preterm birth. The
sampling included 845,345 offspring. All pregnancies included in the analysis were
classified as (a) exposed to SSRIs (15,729); (b) unexposed to SSRIs but with a psy-
chiatric diagnosis (9652); and (c) unexposed to drugs and without a psychiatric
diagnosis (31,394). SSRI treatment was associated with a significantly lower rate of
late and early preterm birth, and caesarean delivery, compared to women affected by
psychiatric disorders who were not taking SSRIs. The authors suggest that treating
a depression with an AD appears “to be protective of preterm birth” [41].

Therefore, available data are not enough to establish if there is a causal associa-
tion between exposure to ADs and preterm birth, as such risk could depend upon
disentangling contributions from drugs versus exposure to maternal psychopathol-
ogy. The association between the exposure to an AD and an increased risk of spon-
taneous abortion (SA) has not been still clearly established, as conflicting findings
have been reported in the studies published [42—44]. A large population-based study
on the risk of SA among depressed pregnant women taking different ADs found a
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small increased risk associated with the use of AD during pregnancy (RR = 1.6).
According to the authors, the risk was likely “related to the underlying maternal
depression or to other factors related to the disorder” [45]. Furthermore, there is also
evidence indicating that AD use during pregnancy may be associated with neonatal
low birth weight, even though further investigations, controlling for potential con-
founding factors, are needed to confirm such adverse outcome [46].

16.2.2.2 Neonatal Adaptation Syndrome

The neonatal adaptation syndrome (NAS) has been frequently described with the
use of most ADs, particularly with SSRIs, during the late pregnancy. The incidence
rate was found to affect up to 30% of newborns exposed to serotonin reuptake inhib-
itors (SRIs), i.e. SSRIs and SNRIs, even though other wide estimations were
reported (up to 76%), likely because no standardized measurement tool has been so
far utilized in the studies published [47]. The aetiology of NAS is still not well
understood. Some authors described the NAS as a “withdrawal or abstinence-like
syndrome”, whilst others supposed a sort of “toxicity reaction”, due to an excessive
neonatal serotonin in utero exposure. Symptomatology usually is mild and self-
limiting and may include tremors, jitteriness or shivering, irritability, cry, insomnia,
altered muscle tone, agitation and restlessness, hypoglycaemia, dysregulation of
body temperature and poor feeding difficulties. However, only in rare cases, respira-
tory distress and convulsions have been observed as well. Generally, symptoms
begin within the first 2—4 days after delivery and may last for 1 or 2 weeks. It was
suggested to minimize such syndrome, to lower the dosage or even to discontinue
the drug treatment some weeks before delivery. This practice, however, is nowadays
no longer recommended, as lowering the dose before delivery does not seem to
avoid such risk, and, in addition, can make the ongoing treatment ineffective for
protecting the mother against an early depressive relapse before delivery or in the
postpartum period. In most cases, a careful clinical monitoring of newborn and a
supportive treatment like advice about regular feeding (particularly breastfeeding)
and reassurance are usually adequate for the management of NAS [48, 49].
Moreover, it was found that concomitant exposure to benzodiazepines (BDZs) and
SSRIs in pregnancy may result in a higher likelihood of NAS signs that in some
cases may persist up to 30 days post-delivery. However, these findings need to be
confirmed by further studies [50].

16.2.2.3 Other Neonatal Adverse Outcomes

The risk of having a newborn affected by a persistent pulmonary hypertension neo-
natal (PPHN), a rare but severe respiratory condition, for women treated with ADs
(particularly SSRIs) during pregnancy, is still very controversial, as different studies
reported contrasting findings [51-54]. Moreover, the entity of risk found was very
small (RR ranging from 1.1 to 2.0), with an incidence rate of 3/1000 live newborns
in utero exposed to SSRIs, as compared to 2/1000 in unexposed group [51-53].
Furthermore, also a recent “Drug Safety Communication” from the Food and Drug
Administration (FDA) and a review on this topic did not found clear evidence to
support such association [54].
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Less investigations focused on long-term neurobehavioral outcomes in children
in utero exposed to ADs. In these studies, it is difficult to disentangle the effects of
foetal exposure to ADs (or other drugs) from shared maternal-child genetic suscep-
tibility or postnatal environmental factors, such as maternal depression and/or anxi-
ety disorders and their severity. Neonatal motor and cognitive function delays have
been associated with maternal use of ADs. However, a systematic review comparing
280 children exposed to ADs, with 291 who were not exposed, did not find signifi-
cant differences between the two groups in terms of neurocognitive functions. This
review also analysed infant “temperament” vs “behaviour”, by reporting no signifi-
cant differences between these variables [55]. In a recent investigation of 34 studies,
a small but statistically significant association between prenatal exposure to ADs
and some neurodevelopmental outcomes was reported. However, after considering
confounding factors, there were no consistent associations between AD exposure
and any of the outcome considered [56]. There have been several studies suggesting
an association between prenatal AD exposure and attention-deficit hyperactivity
disorder (ADHD), even though other studies failed to find such association [12, 39].
For example, findings from a Finland National Register-based study did not report
a significant association with exposure to SSRIs and ADHD, after controlling for
maternal psychiatric illness [57].

The association between SSRIs and the development of autism spectrum disor-
ders (ASD) has been a recent topic of systematic reviews and meta-analyses [39].
Even in this case, the results of different investigations are conflicting, so that no
firm conclusion can be drawn on such association [58—61]. We agree with Andrade
et al. [62, 63], who recently analysed the most relevant data on this issue, that “AD
use during pregnancy is likely to be a marker of more severe illness and that inade-
quately measured, unmeasured or unknown genetic behavioural and/or environ-
mental confounding factors, associated with more severe illness, may be responsible
for the increased risk of ASD, rather than the AD exposure by itself”, a conclusion
that is widely shared by most experts on this topic, who point out that an association
does not necessarily imply a causality [11, 12, 39, 49].

16.3 Benzodiazepines and Z-Drugs in Pregnancy

BDZs and Z-drugs (i.e. zolpidem, zopiclone and zaleplon) represent the most pre-
scribed anxiolytics and hypnotic drugs, widely used in the short-term treatment of
acute anxiety and insomnia. Studies investigating the drug utilization found that
around from 5% to 15% of general population, particularly women, receives the
prescription of such drugs [64]. The current widespread use of these medications
also in primary care setting has been associated to their increased and uncontrolled
long-term use and misuse. For this reason, BDZs must be used only for short-term
periods, with a careful and strict clinical monitoring by the physician prescriber, to
avoid the risk of developing dependence and abuse.

Anxiety and insomnia represent one of the most frequently occurring psycho-
pathological conditions during the pregnancy, with a prevalence rate estimated from
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8% to 12% [65]. These conditions, particularly if severe and persistent, can lead to
relevant distress for the pregnant women and, consequently, can cause adverse ges-
tational and neonatal issues [66]. A survey involving about 15,000 pregnant women
in 22 countries showed that BDZs were prescribed to 3.0% of them, even though a
great variability between countries in prescription rates was observed [67].
Moreover, it has been also reported that around 64-88% of women experience sleep
difficulties during pregnancy, compared to 20-38% of women in general population
[68]. As there are no consistent data on the prescription and consumption pattern of
BDZs and Z-drugs in the perinatal period, it would be desirable to implement train-
ing interventions, concerning an adequate utilization of such drugs in routine clini-
cal practice.

16.3.1 Risk of Major Malformations

Among three of six case-control studies published in the 1990s, foetal exposure to
BDZs during the first trimester of pregnancy was associated to an increased risk of
inducing MMs, particularly oral cleft or cleft lip. However, three cohort studies
published in the same period did not find such congenital anomalies [69, 70]. More
recently, original cohort studies and systematic reviews indicate that prescribing
BZDs in the early pregnancy should not be considered at risk of inducing MMs,
including palate and lip defects [71, 72]. A meta-analysis of 9 cohort studies, with
over one million analysed pregnancies, including about 4500 newborns exposed in
the early pregnancy, reported that BDZs (as a class) do not increase the teratogenic
risk [73]. However, in case-control studies, a small increased risk of oral cleft was
observed. Moreover, in this investigation, the case-control studies, addressing the
specific risk of cardiac MMs, did not detect any statistical significant association to
BZD exposure in utero [73].

A cohort study conducted in the UK on about 2000 pregnant women exposed to
BDZs in the first trimester reported reassuring data concerning the risk of teratoge-
nicity. The prevalence rate of MMs was between 2.5% and 2.9% in infants exposed
to BDZs and Z-drugs and 2.7% in about 19,000 children whose mothers (affected
by depression and/or anxiety) did not receive any drug treatment. Risks of system-
specific MMs were generally similar in children exposed and not exposed to BDZs
[74]. The “non-teratogenic” effect of BDZs, as a pharmacological class, has been
also shared by recent overviews and expert opinions, whilst less information is
available for each individual BDZ and/or Z-drugs [75].

16.3.2 Risk of Adverse Gestational and Neonatal Outcomes

Foetal exposure to BDZs during the second and third trimester of pregnancy has
been associated with an increased risk of a neonatal withdrawal syndrome (NWS),
a condition affecting about 25% of newborns BDZ-exposed late in pregnancy. NWS



16 Psychotropic Drugs in Pregnancy and Breastfeeding 253

includes signs such as somnolence, irritability, hypoglycaemia, difficulties with
sucking, tremors, tachypnoea, gastrointestinal upset, hypoglycaemia and hyperre-
flexia. It generally appears within a week after delivery and it may last, in some
cases, from few days up to few weeks [76]. Tapering the dose of BZDs some weeks
before delivery seems not to be effective to avoid neonatal symptoms, and it can
induce a maternal withdrawal reaction, especially among women who have been
taking high doses of BZDs for several weeks during gestation. Most newborns pre-
senting only a moderate NWS may spontaneously improve after few days, without
any long-lasting sequelae. Using BDZs, especially at high doses (given parenterally
or intravenously), just before or during the delivery has been associated to an “infant
floppy syndrome”, characterized by floppiness or general muscular hypotonia at
birth or in early life, affecting the limbs, trunk and the cranial-facial musculature.
No clear association has been documented between use of BDZ or Z-drugs and
gestational adverse outcomes, such as preterm delivery and SA. Moreover, no long-
term neurodevelopment anomalies have been observed in infants in utero exposed
to BDZ or Z-drugs [12, 72].

16.4 Antipsychotic Drugs in Pregnancy

Antipsychotic (AP) drugs are generally prescribed in the short- and long-term treat-
ment of psychotic disorders, including bipolar disorder. During the last 15 years,
there was an increased AP prescription during the pregnancy, particularly for
second-generation APs (SGA), as compared with the first-generation APs (FGA)
[77]. Less information on the safety profile in pregnancy is available for ziprasi-
done, lurasidone and cariprazine and for long-acting AP medications (LAI).

16.4.1 Risk of Major Malformations

All APs cross the placenta and can potentially induce congenital MMs in newborns
in utero exposed. The ratio of placental passage was found to be highest for olan-
zapine (72%), followed by haloperidol (65%), risperidone (49%) and quetiapine
(23%) [78]. However, these findings do not seem to be related to the rates of MMs
reported with these medications. Recent studies indicate that the early foetal expo-
sure to APs, as a class, should not be considered at risk of MMs. In a sample of 1021
pregnant women treated with AP, the rate of birth defects and other gestational and
neonatal complications was found not dissimilar to those observed in a control
group [79]. In a systematic review focusing on SGA, the average rate of MMs in
newborns exposed was 3.5%, a value not significantly different to that reported in
general population [80]. In a meta-analysis of 12 studies including about 1800 cases
and more than one million of controls, a small but statically significant risk
(OR = 2.0) of MMs was found in newborns of women treated with SGA in the first
trimester, even though no specific pattern of defects was identified. The authors,
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nevertheless, underlined that “further studies sufficiently controlling for confound-
ing factors are needed to validate these findings” [81]. Data from the National
Register Massachusetts General Hospital showed no significant statistical differ-
ence in the rate of MMs between 214 newborns exposed to SGA and a group of 89
unexposed newborns (1.4% vs 1.2%, respectively) [82]. No statistically significant
differences were also found in the rate of MMs in a US study comparing about 9000
newborns exposed during gestation to SGA (4.4%) and about 700 exposed to FGA
(3.9%). In the unexposed group, the rate was 3.3% [83]. In a review of 59 studies
focusing on the risk-benefit of SGA in pregnant women affected by schizophrenia
and bipolar disorder, the authors concluded that SGA, as a class, are not associated
with an increased risk of congenital birth defects [84]. These findings have been
also shared by the most authoritative experts in the perinatal psychopharmacology
[11, 12, 85].

16.4.2 Risk of Adverse Gestational and Neonatal Outcomes

Adverse perinatal outcomes, such as SA, preterm birth, low birth weight, small for
gestational age, gestational diabetes mellitus and hypertension, have been reported
in some studies evaluating women treated with AP (FGA and SGA) during their
pregnancy. However, other investigations that used a control group of pregnant
women with mental illness, but unexposed to AP or controlled for confounding fac-
tors, reported only few or no associations between AP and such perinatal complica-
tions [86-88]. Some studies reported that AP exposure during pregnancy was
associated with long-term neurodevelopmental delays. However, such association is
to be considered with caution, given the lack of reliable studies published so far on
this issue [12].

16.5 Mood Stabilizers in Pregnancy

In this section, we shortly discuss the most relevant data coming from studies on the
safety of mood stabilizers (MS) more frequently prescribed during pregnancy. The
prescriptions of MS in a pregnant woman must be carefully evaluated, considering
both the perinatal risks of drug exposure and the risk of an untreated SPMI, such as
a bipolar disorder (BD). Several investigations have documented that bipolar
patients if untreated during pregnancy can be at higher risk to develop adverse peri-
natal outcomes and relapses compared to treated pregnant bipolar women [89]. A
study by Viguera et al. [90] reported a relapse rate of 86% in BD pregnant women
who discontinued a MS before pregnancy, as compared to 37% of those who main-
tained the drug treatment. A recent study reported in BD women a significantly
higher postpartum relapse rate among those who did not take any medication during
their pregnancy (66%), compared to those who were administered a prophylactic
MS treatment (23%) [91].
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16.5.1 Lithium

Lithium (Li) remains the “gold standard” treatment for the prevention of recurrences
and in manic episode of patients with BD. The efficacy of Li in preventing suicidal
behaviour in these patients and in those with MDD has been well documented by
several controlled studies. Moreover, consistent evidence supported the effective-
ness of augmentation strategy of Li in patients with treatment-resistant unipolar
depression (TRD) [92]. Moreover, most authoritative experts recommended Li
treatment as first-line choice in the prophylactic treatment of bipolar patients,
including in women in their childbearing age [93].

16.5.1.1 Risk of Major Malformations

The use of Li in the early pregnancy has been a cause of clinical concern for several
years since its introduction in the psychiatric practice. The main reason was related
to its potential teratogenicity, particularly that of inducing severe congenital heart
defects, such as the Ebstein’s anomaly, a rare structural defects of tricuspid valve
and right ventricle, whose prevalence is now estimated to be 1 in about 21,000 live
births [94, 95]. However, recent original studies reported more reassuring findings
concerning the foetal safety of Li exposure. A comprehensive review including nine
studies (from 1975 to 2018) has been recently published by Poels et al. [96] to
establish the safety of Li during pregnancy; three of such studies, particularly, need
to be considered for their clinical implications. The first one was published by Diav-
Citrin et al. [97] who did not find any statistically significant differences in congeni-
tal birth defects (after excluding anomalies that resolved spontaneously), between
newborns exposed to Li and a control unexposed group. In the second study, Patorno
et al. [98], using data from 1,325,563 pregnancies (US Medicaid), analysed the
outcomes of 663 women who were exposed to Li in the first trimester. The results
indicated a dose-dependent association between Li and cardiac MMs. The risk of
cardiac defects was higher with Li doses above 900 mg/day (RR = 3.2), as com-
pared to doses between 601 and 900 mg/day (RR = 1.6) and to doses less than
600 mg/day (RR = 1.1); the corresponding prevalence rate (per 100/births) of mal-
formations was, respectively, 4.8, 2.1 and 1.6 [98]. Finally, the third investigation
was a meta-analysis of 6 cohort studies including 557 pregnancies. Li-exposed
group (in the first trimester) was associated with an increased risk of MMs, as com-
pared to controls (prevalence rate: 7.4% vs 4.3%; RR = 1.7), even though no statisti-
cally significant differences were reported for cardiac MMs (prevalence rate: 2.1%
vs 1.6%) [99].

Overall, during the pregnancy, women treated with Li must be regularly followed
with a close monitoring of blood levels, as Li serum levels change across pregnancy
and after delivery; blood levels must be checked every 3 weeks for the first
7-8 months and then weekly until the delivery and the first 2 weeks of postpartum
period. Foetal echocardiography and a level 2 ultrasound are strongly recommended
at 16—18 weeks’ gestation [100].
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16.5.1.2 Risk of Adverse Gestational and Neonatal Outcomes

Data concerning the safe use of Li during the second—third trimester of pregnancy
produced conflicting findings, so that no firm conclusions can be drawn on the lith-
ium’s risk of inducing perinatal complications [12]. Infants exposed to Li plasma
concentrations more than 0.70 mEq/L, at the time of delivery, could be at risk for
low Apgar scores, longer hospital stays and higher CNS and neuromuscular prob-
lems (“infant floppy syndrome”), a condition that can be avoided or mitigated by
discontinuing Li 24-48 h before planned deliveries or at the onset of labour in spon-
taneous deliveries. Some studies have also reported cases of neonatal hypotonia,
sedation and respiratory distress. Other rare neonatal complications observed in
infants exposed in late pregnancy to Li include diabetes insipidus, hypothyroidism,
arrhythmias and nephrotoxicity. Information on the long-term neurodevelopmental
outcomes in infants exposed prenatally to Li are poor, even though no cognitive or
psychomotor impairment has been so far reported [22].

As general rule, women with BD who need lithium maintenance therapy should
always be considered a vulnerable, high-risk obstetric population, who would ben-
efit from preconception counselling, regular antenatal care, delivery with neonatal
paediatric support and experienced psychiatric management [101].

16.5.2 Anticonvulsant Drugs

Among anticonvulsant MS most of data concerns medications containing valproate
(e.g. sodium valproate, valproic acid), carbamazepine and lamotrigine. Moreover,
most clinical information regarding the reproductive safety of these drugs come
from studies concerning epileptic patients more than women affected by BD.

16.5.2.1 Risk of Major Malformations

Valproate (VLP). Exposure to VLP in monotherapy during the first trimester of
pregnancy was associated with an increased rate of MMs (from 6.6% to 17.4%),
according to data published by the EUROCAT Antiepileptic Working Group [102].
Among the congenital anomalies identified in the study, the risk of spina bifida was
particularly high (RR = 12.7), as compared to other MMs, such as hypospadias
(RR =4.8), cleft palate (RR =5.2) and cardiac septal defect (RR =2.5).

The prevalence rate of spina bifida was around 13 over 10,000 exposed new-
borns, as compared to 1 over 10,000 of general population. Data from the EURAP
Study Group and from a Cochrane systematic review have also reported a dose-
dependent risk of MMs for VLP, with a rate ranging from 5.6% at doses <700 mg/
day to 24.2% for doses > 1500 mg/day [103, 104]. In a large prospective study by
Campbell et al. [105], data from 1290 pregnant women exposed to VLP in mono-
therapy were analysed, and a clear dose-dependent risk of MMs was confirmed: a
low risk (about 5-6%) was reported with doses less than 600 mg/day, whilst the
MM rate was higher (about 11-12%) with doses above 1000/1500 mg/day [105]. It
has been suggested that high dose of folic acid supplementation, before and during
pregnancy, could be protective against the risk of spina bifida associated to VLP
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exposure in early pregnancy. However, available evidence coming from North
American Birth Defects Registry does not support this “protective effect”, as about
7% of women taking anticonvulsant (including VP) had a child with MM, including
defects of neural tube, with and without prenatal folate administration [106]. Given
the well-documented risk of teratogenicity associated with high dose of VLP expo-
sure in pregnancy, many regulatory bodies and guidelines across the world (e.g.
National Agency for Safety Medicine in France, NICE in the UK) discouraged and
even banned the prescription of medications containing VPL during pregnancy and
in women of childbearing age, unless no effective alternative drug treatment is
available, or unless a pregnancy prevention programme is implemented [12, 107].
Although there is a general agreement on this recommendation, it should be recog-
nized that in patients on the maintenance treatment with VLP, it should be equally
considered and the risk associated to VPL treatment and the risk related to discon-
tinuation balanced. Therefore, a careful evaluation of both the risk of teratogenicity
(which is dose-dependent) and the risk of treatment discontinuation needs to be
discussed with the pregnant woman and her partner, so that an informed and shared
decision can be made [108].

Carbamazepine (CBZ). Foetal exposure to CBZ in early pregnancy has been
associated in some studies with a small increased risk of congenital MMs, with a
prevalence rate from 3.5% to 5%, even though other studies failed to confirm such
data [12]. A moderate dose-dependent risk of MMs was documented also for CBZ,
with a prevalence rate of around 5% at dosages more than 1000 mg/day; among
birth defects, spina bifida was also found, but the risk was smaller than for VLP [105].

Lamotrigine (LMT). Most studies and guidelines indicated that LMT should not
be considered at risk of inducing MMs, as the prevalence rate of birth defects
reported in the studies published (2-3%) falls within that of general population [11,
12, 105].

16.5.2.2 Risk of Adverse Gestational and Neonatal Outcomes

Valproate. Limited evidence-based information is available on this issue, most of
which were obtained from epileptic patients. Gestational adverse outcomes (e.g.
preterm delivery, gestational diabetes, spontaneous abortion) and neonatal compli-
cations (e.g. low birth weight, hypoglycaemia, withdrawal symptoms, feeding dif-
ficulties, admission to neonatal intensive care unit) have been associated, in some
studies, with VLP use during pregnancy. However, Bodén et al. [108] did not find
significant differences in such perinatal adverse events between 320 bipolar women
who were treated with VLP (and other MS) during pregnancy and 534 untreated
bipolar women, even though the risk was higher compared with a control group. A
neurodevelopmental delay, reduction of 1Q scores and increased impaired language
acquisition were also reported in children of epileptic mothers treated with VLP
during pregnancy. Such risks, as in case of MMs, seem to be dose-related and more
severe when VLP is used in association with other anticonvulsant drugs. A system-
atic review, focusing on the child development in women taking MS in pregnancy,
found a dose-response relationship between doses of VLP above 8§00/1000 mg/day
and poorer global cognitive abilities (worsening of the IQ score by 8-11 points).
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This finding was not observed for other anticonvulsant MS [109]. The risk of ASD
in infants in utero exposed to VLP has been widely investigated in several studies.
However, because of methodological flaws in most of studies, no definite conclu-
sion can be drawn on such risk, and further investigations are needed. In fact, it is
well known that some maternal diseases in pregnancy have been associated with
ASD (e.g. gestational diabetes mellitus, maternal infections), which cause changes
in a variety of inflammatory cytokines. In addition, also SSRIs, BDZs, ethanol,
cocaine, heavy smoking and air pollution exposure during pregnancy were associ-
ated with ASD [110]. A recent cohort study in Denmark including about 900,000
children of epileptic women (90%) has also reported an increased risk (RR = 1.5) of
ADHD in infants in utero exposed to VLP (8.4%), as compared to unexposed group
(3.2%), with no statistically significant associations found between ADHD and
other antiepileptic drugs [111]. However, these findings need to be interpreted with
caution and supported by other studies, before drawing definite conclusions.

Carbamazepine and Lamotrigine. As in case of VLP, no consistent findings have
been reported concerning the risk of gestational and neonatal complications in
women taking CBZ or LMT during pregnancy, even though some cases of such
adverse effects were occasionally observed with high doses (e.g. postpartum haem-
orrhage, induction of labour, SA) [108]. Available evidence does not indicate that
CBZ or LMT are associated with infant poorer cognitive development or IQ reduc-
tion, as well as with ASD and ADHD [12, 112].

16.6 Psychotropic Drugs During Lactation

Postpartum is a period of psychopathological vulnerability for women, as in the
puerperium, physiological changes in hormonal profile may occur, and the new
mother may present a greater emotional reactivity and susceptibility to develop psy-
chopathological disorders or exacerbations of a previously psychiatric illness.
Breast milk is the only natural food and the main source of nutrition for the new-
born, as it contains all the essential factors to ensure an adequate immune protection
[113, 114]. Furthermore, the elements of the first feedings (colostrum) provide
important protective factors for safeguarding the newborn physical health by pro-
tecting him from the risk of infections of the lower respiratory and genitourinary
tract, reducing also the risk of mortality [114]. The World Health Organization
(WHO) recommends exclusive breastfeeding in the first 6 months of the infants’ life
and its continuation during the entire weaning period [113, 114]. Breastfeeding also
benefits the new mother by stimulating natural uterine contraction, reducing the
physiological postpartum haemorrhage and allowing the uterus to return to normal
size faster. Furthermore, breastfeeding favours the development of an appropriate
mother-child attachment.

Considering that PD can be excreted into the breast milk at variable degree,
safety data on such medications during lactation is essential to minimize infant
exposure and potential adverse effects. A number of compounds within the class of
PD are nowadays considered safe during breastfeeding, because their concentration
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in breast milk is very low or cannot be determined. It has been proposed to assess an
acceptable level of drug into breast milk the relative infant dose (RID), which esti-
mates the maximum dose of a drug/kg/day that the newborn would theoretically
take during breastfeeding. In general, breastfeeding is considered acceptable when
the RID is less than 10%. It has been also suggested, as another safety index, to
calculate the ratio between the average concentration of drug in breast milk and that
in maternal plasma (milk/plasma ratio), whose value less than 1 would qualify a
drug as safer and thus is recommended in case of breastfeeding [115]. An interna-
tional updated source of data on the safety of drugs is represented by the LactMed
US database (LMD). The LMD contains information on drugs to which breastfeed-
ing mothers may be exposed and on the levels of such substances in breast milk and
infant blood, and the possible adverse effects in the nursing infant (http://toxnet.
nlm.nih.gov/newtoxnet/lactmed.htm). Despite reassuring information available for
several PDs, mothers may not be encouraged, or perhaps even discouraged, to
breastfeed whilst taking such drugs by medical staff for a variety of reasons, includ-
ing lack of data, safety concern for infants and/or negative attitudes and bias towards
mental illness and psychotropics. However, if the mother wishes to breastfeed her
baby, the newborn should be monitored in any cases, for the risk of potential, even
not severe, adverse effects, with a careful evaluation of the usual neonatal healthy
parameters, such as growth curve, body weight and psychomotor development.

16.6.1 Antidepressant Drugs During Lactation

The SRIs are considered the first-line choice among ADs in the treatment of depres-
sive and anxiety disorders during postpartum period. The data on the safety of SRIs
in breastfeeding mainly come from case series or cohort studies conducted on small
clinical samples. Even though international guidelines suggested that most PDs are
“relatively safe” during breastfeeding, further studies should be carried out, consid-
ering more large sample with adequate follow-up of breastfed infants [12]. Sertraline
and paroxetine are considered as first-line drugs in women who need an AD medica-
tions during breastfeeding, as no relevant adverse reactions have been reported in
most infant exposed during breastfeeding; the RID is calculated around 1-2%. Most
authoritative reviewers consider sertraline and paroxetine a preferred AD during
breastfeeding; moreover, breastfed infants exposed to such drugs during the third
trimester of pregnancy have a lower risk of poor neonatal adaptation syndrome than
formula-fed infants. The average amount of fluoxetine in breast milk is higher than
for other SSRI. The active metabolite, norfluoxetine, is detectable in the serum of
most breastfed infants during the first 2 months postpartum. Adverse effects such as
colic pain, fussiness, irritability and drowsiness have been reported in some breast-
fed infants. Decreased infant weight gain was found in some case reports, but not in
others. No adverse effects on psychomotor development were found in a few infants
followed for up to a year of age. Data concerning citalopram and escitalopram also
report relatively reassuring data. A few cases of minor behavioural side effects such
as drowsiness or fussiness have been reported, with citalopram, but no adverse
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effects on development have been found in infants followed for up to a year.
However, infants exposed in utero can have withdrawal effects in the postpartum
period despite breastfeeding. Limited information indicates that maternal doses of
escitalopram up to 20 mg daily produce low levels in milk and would not be expected
to cause any adverse effects in breastfed infants. One case of necrotizing enteroco-
litis was reported in breastfed newborn whose mother was taking escitalopram dur-
ing pregnancy and lactation, but causality was not established. The RID of the drug
and its active metabolite is 5.3%. Limited information is available for fluvoxamine,
indicating that maternal fluvoxamine doses of up to 300 mg daily produce low lev-
els in breast milk and would not be expected to cause any adverse effects in breast-
fed infants. Low number of cases have been reported with venlafaxine; however,
data published on the safety of this SNRI (including its active metabolite) seems
reassuring, as its RID varies from 4% to 10%. So far, no consistent data have been
reported on the safety of duloxetine during breastfeeding. A systematic review of
SRIs during breastfeeding has been published by Orsolini and Bellantuono [116].
Data concerning the tricyclics (TCA), as a class, are less numerous than those of
SRIs. However, data are quite reassuring, particularly for nortriptyline, as low levels
of nortriptyline have been measured in breast milk; amounts ingested by the infant
are small and usually not detected in the serum of the infant. Therefore, nortripty-
line is considered, among the TCA, the drug of first choice during breastfeeding
[18]. Data on the safety use of other ADs (non-SRIs and non-TCA) during breast-
feeding is considered still preliminary, due to the low number of infant exposed, so
that their utilization in breastfed infants should be avoided.

16.6.2 Benzodiazepines and Z-Drugs During Lactation

BDZs cross the blood-breast barrier and can be detected in breast milk. The greater
is the BDZ half-life (t2), the greater the metabolic effort required by newborn to
eliminate the drug and, consequently, the risk of BDZ-related side effects. Therefore,
shorter-acting BDZs (such as lorazepam, oxazepam and lormetazepam), which
have also the advantage of direct hepatic elimination with glucuronic acid, should
be preferred to longer-acting ones (such as diazepam, desmethyldiazepam, fluraze-
pam), which undergo more metabolic stages before being eliminated [18, 72]. In a
Mother Risk study, lorazepam was the most frequently prescribed BDZ during
breastfeeding, being reported in about 53% of all BDZ prescribed to 126 women
during breastfeeding. The only adverse reaction reported in the study was “seda-
tion”, affecting around 1.6% (two cases) of infant exposed to BDZs [117]. From
published data, it can be concluded that the sedative effects reported with BDZ
exposure through breast milk (at therapeutic doses) may represent a rare risk in
infants exposed to such drugs. However, infant sedation is more likely to occur in
mothers taking BDZ at higher doses or concomitant CNS depressant drugs during
lactation. There are few data on the safety of non-benzodiazepine hypnotics
(Z-drugs) during breastfeeding. Data on zolpidem, zopiclone and zaleplon shows
low drug concentrations in breast milk and neonatal serum. However, the
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recommendations from guidelines suggest that infants of mother taking such hyp-
notics, as well as BDZ, during breastfeeding be monitored for the potential, even
uncommon, risk of excessive sedation, hypotonia and respiratory depression [12].

16.6.3 Antipsychotic Drugs During Lactation

Overall, both FGA and SGA are not contraindicated during lactation. Data concern-
ing some FGA like haloperidol, chlorpromazine, perphenazine, trifluoperazine and
Sflupentixol are reassuring, as the amount of drug detected in serum of breastfed
infant is low (RID less than 10%). Also, drugs belonging to the SGA, particularly
olanzapine, quetiapine, risperidone/paliperidone and aripiprazole, are considered
not at risk of inducing relevant infant adverse effects during breastfeeding. Moreover,
the concentration of drug in infants is low or undetectable and the milk/plasma ratio
is below 0.5%. The RID calculated for SGA widely ranges from 0.1% to 4% for
quetiapine and olanzapine whilst from 2% to 9% for aripiprazole and risperidone.
Clozapine is an exception, because it is considered contraindicated during breast-
feeding, due to the risk of infant agranulocytosis and seizure, even though the RID
is low (1.4%) [18]. Few case reports observed a neurodevelopmental delay in infants
exposed to APs, as a class, during the breastfeeding, but there were no controlled
studies, and the impact of underlying maternal disease was not taken into account.
In addition, considering the few data published, no firm conclusion can be made on
this issue [12]. Overall, according to the recent guidelines, it should be recom-
mended that women who need to be treated during postpartum period with antipsy-
chotic medications should not be discouraged from breastfeeding. As general rule,
a clinical monitoring is always recommended in infants breastfed by mothers taking
AP medications.

16.6.4 Mood Stabilizers During Lactation

16.6.4.1 Lithium

Li excretion into breast milk and concentrations in infant serum are highly variable;
the RID estimates vary, with value of up 42% being reported with Li carbonate. No
data are available with lithium one-a-day formulations (“slow release”). Although
Li appears on some lists of drugs contraindicated during breastfeeding, many
sources do not consider it an absolute contraindication. Several case reports did not
document in infants who were breastfed during Li therapy, the emergence of symp-
toms of toxicity or developmental anomalies. Most infants were breastfed from
birth and some continued to nurse for up to 1 year of maternal lithium therapy.
However, Li during, in those cases in which there is a renal impairment and/or an
impaired Li elimination, such as in neonatal dehydration, infections or prematurity.
Occasionally, symptoms like hypothermia, hypotonia, lethargy and T-wave modifi-
cations at ECG were observed in infants of mothers taking lithium during postpar-
tum period. On the bases of available evidence, Li (in monotherapy) may be used in
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mothers of full-term newborns who are willing and able to monitor their infants.
Because maternal Li requirements and dosage may be increased during pregnancy,
maternal serum levels should be monitored frequently in the postpartum period and
dosage reduced as necessary, to avoid excessive infant exposure via breast milk. It
is also recommended, during breastfeeding, a regular monitoring of infant’s Li
serum levels, creatininemia, blood urea and TSH. A recent overview of Li safety
during lactation is reported by Uguz and Orsolini [18].

16.6.4.2 Anticonvulsant Drugs

VLP levels in breast milk are low and infant serum levels range from undetectable
to very low. Breastfeeding during VPA monotherapy does not appear to adversely
affect infant growth or development, and one study reported that breastfed infants
had higher IQs and enhanced verbal abilities than no breastfed infants at 6 years of
age. If VLP is required by the mother during puerperium, there is not a reason to
discontinue breastfeeding. No definite adverse reactions to VLP in breastfed infants
have been reported. It is in any case a good practice that infants should be monitored
for jaundice and other signs of liver damage during breastfeeding. Some authors
also recommended the monitoring of infant serum VLP levels, platelets and liver
enzymes. Treatment with VLP in association with sedating anticonvulsants or PD
can result in risk of infant sedation or withdrawal reactions.

CBZ breastfeeding in monotherapy does not appear to adversely affect infant
growth or development. Moreover, it has been documented that breastfed infants
had higher IQs and enhanced verbal abilities than no breastfed infants at 6 years of
age. Generally, if CBZ is required by the mother, there are no reasons to discontinue
breastfeeding. However, a few cases of sedation, poor sucking, withdrawal reac-
tions and hepatic dysfunction have been reported. It is also suggested the monitor-
ing of infant serum CBZ levels, liver enzymes and a complete blood count during
breastfeeding. Combination of CBZ with other anticonvulsants or PD should be
avoided during breastfeeding.

LMT high concentrations are detectable in breast milk few hours after the intake
of drug by nursing mother. The maternal serum level of infant exposed via breast
milk is approximately around 30-50%. In a study including 30 infants exposed dur-
ing breastfeeding to CBZ (maternal dose ranging from 50 to 800 mg/day), the mean
milk/plasma ratio reported was 41%. However, breastfeeding during LMT mono-
therapy does not appear to adversely affect infant growth or development, even
though some cases of apnoea and CNS depression have been observed. LMT mono-
therapy may be considered relatively safe during lactation, but a regular monitoring
of plasma level and platelet counts of nursing infant is recommended [18].

16.7 Conclusion and Clinical Implications

An early and careful planning for the PD treatment in pregnancy should be made
before the women become pregnant. More than 50% of pregnancies are unplanned
and, hence, psychiatrists need to make treatment decision for women who are
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already pregnant. As general approach, the prescription of PD during pregnancy
should take into consideration several factors, such as the patient’s psychiatric and
psychopharmacological history, the severity of symptoms, the neonatal safety of
drug prescribed and the attitude of pregnant women towards PD use. The main
priority should be to keep the pregnant women in a good mental health state, as
severe psychopathological conditions are a well-established risk factor for the
mother, the gestation and the offspring. Nowadays, more accurate information,
coming from cohort studies and meta-analyses, are available for clinicians to
allow a proper assessment of the safety profile of most commonly prescribed PD
during pregnancy [18]. In any cases, the decision to maintain or to start with a new
drug treatment must be carefully evaluated by the specialist prescriber and the
prescription shared with the pregnant woman and her partner, through a detailed
informed consent [17]. Also, during the postpartum period, the decision to start or
to maintain a PD treatment needs to be taken on the basis of recent available evi-
dences on the drug safety in breastfeeding, evaluating the available safety param-
eters. There is some evidence that women very often overestimate PD teratogenic
and other perinatal risks and that evidence-based counselling can enable them to
restart such drugs, when needed. Thus, it is crucial that mental health profession-
als, in generic service, need to be trained with to “think family”, so that they can
deliver care, including drug treatment, with a life course lens, having pregnancy
and family in mind [118].
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