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Abstract The rapid development of pharmacotherapy has resulted in a growing clinical

importance for the treatment of the increasing number of women with schizophre-
nia during pregnancy. An evolving database on reproductive health safety factors
for women with schizophrenia has begun to be of assistance in optimising clinical
benefits for women with childbearing potential.

Given the prevalence of antipsychotic use during pregnancy in women with
schizophrenia, it is important for the clinician to have a prepared approach to the
administration of these agents. In general, the use of psychotropic medication
during pregnancy is indicated when risk to the fetus from exposure to this
medication is outweighed by the risks of untreated psychiatric illness in the
mother. The preponderance of evidence from registries to large health surveys
indicate that treatment with antipsychotic medication confers either no or a small
nonspecific risk for organ malformations.
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According to the relevant literature published on the safety of antipsychotic
medication during pregnancy, the findings are encouraging; however, the current-
ly available data are very limited. Until there are more controlled prospective data
on the impact of drugs on fetal and later development, the clinician will continue
to work in a state of potential uncertainty, weighing partially estimated risks
against managing individual clinical problems. The aim for the clinician should be
to provide the best information available regarding the scope of possible risks
associated with the treatment of schizophrenia during pregnancy. On the basis of
the available data, generalisation is impossible and recommendations should be
made on a drug-by-drug basis. The risks and benefits must always be carefully
weighed for each patient on an individual basis. Only a woman who is well
enough to acknowledge her pregnancy and her mental illness can effectively
weigh the relative and partially unknown risks of treatment with antipsychotic
medication against the highly probable risks of illness exacerbation if untreated.

The availability of effective treatment, the em-
phasis on rehabilitation and community-based care
for psychotic patients have all led to an increase in
fertility rates among women with schizophrenia
compared with former decades. However, pregnan-
cy complicates the treatment of women with
psychoses. Contrary to former opinion, pregnancy is
considered to be a critical life period with specific
psychological stressors. Epidemiological studies!!?!
and clinical experiences support a precipitating ef-
fect of childbirth in affective psychoses™# as well
as schizophrenia.l"?l Data indicate that untreated
women with psychoses do not improve during preg-
nancy nor to those receiving treatment require
smaller doses of maintenance medication while
pregnant. In a recent survey™ significant changes in
antipsychotic drug use during pregnancy were re-
ported. In 1989, 2.7% of all appointments at a
Motherisk Program clinic were related to the use of
antipsychotic medication. In 2001, 7.4% of appoint-
ments were regarding antipsychotics. This 170%
increase was due to an increase in appointments for
prescription of atypical antipsychotics as the num-
ber of appointments for conventional antipsychotics
remained relatively constant. Since the introduction
of atypical antipsychotics, more women requiring
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antipsychotic drug therapy have been planning to or
become pregnant.

Numerous studies have clearly indicated that
antipsychotic medications readily diffuse across the
placenta.l®”) Therefore, the treatment of pregnant
women with schizophrenia must always take into
consideration the effect of that treatment on the
fetus. Many clinicians may be reluctant to prescribe
antipsychotic medication because of the potential
for adverse effects on the fetus, and most women are
naturally concerned about the risk of exposing a
fetus to medication. However, untreated psychiatric
illness in the mother represents a risk to fetal as well
as maternal health. The challenge is to minimise
unnecessary medication exposure to the fetus while
maintaining health in the mother. This is a difficult
decision that involves patients and their partners
working collaboratively with their physician.

Our knowledge of the risks to the fetus from in
utero exposure to psychotropic medication is in-
complete. There is the possibility of spontaneous
abortion, structural malformations, carcinogenesis,
intrauterine growth retardation, immediate neonatal
effects, withdrawal symptoms and behavioural tox-
icity.[®l The number of prospective controlled trials
of women with schizophrenia treated with various
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antipsychotic medications is small. Few data are
available in this area and the risks vary greatly
among individual agents.

In this article factors of concern regarding expo-
sure risks are reviewed in order to elaborate practi-
cal treatment guidelines for schizophrenia during
pregnancy. A MEDLINE search of the literature
was used (PubMed: 1950s—-2004, key terms: pheno-
thiazines, haloperidol, clozapine, olanzapine, risper-
idone, quetiapine, amisulpride, ziprasidone,
aripiprazole — pregnancy — schizophrenia) and the
relevant data were evaluated while emphasising the
findings concerning the new atypical antipsychotics.
A review of pregnancy-related risks of other psy-
chotropic drugs is beyond the scope of this article.
The focus is on the risks of antipsychotic medication
as the first-line treatment of schizophrenia and this
article does not deal with the risks of mood stabilis-
ers, antidepressants, anxiolytics, etc., as often-used
additive medication.

When considering the management of schizo-
phrenia during pregnancy, various types of risk must
be taken into account (see sections 1 and 2).

1. Risks of medication: (i) organ malformation (ter-
atogenicity); (ii) perinatal syndromes (neonatal tox-
icity); and (iii) postnatal behavioural sequelae
(behavioural toxicity).

2. Risks of no treatment and/or medication discon-
tinuation.

1. Risks of Medication

1.1 Organ Malformation (Teratogenicity)

The period of primary concern for organ forma-
tion is the first 12 weeks of gestation. A drug is
considered teratogenic if exposure during this time
window increases the risk for congenital malforma-
tion compared with the general population. The
accurate assessment of the rate of malformations
secondary to antipsychotics is complicated by the
fact that the definitive rate of malformations in
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infants of untreated women with schizophrenia is
not firmly established. In a large survey among 746
children of women with schizophrenia, Bennedsen
et al.”! compared the risk of congenital malforma-
tions with the risk among 56 106 children in the
general population. A small increase of malforma-
tions was found in infants of mothers with schizo-
phrenia, but there was no difference between chil-
dren of women with schizophrenia who gave birth
before (no antipsychotic exposure) or after their first
admission to a psychiatric department. There is oth-
er evidence that suggest that children born to women
with psychoses may have an increased risk of mal-
formations independent of antipsychotic expo-
sure. 10111

There are limited data regarding fetal outcome
for women with schizophrenia treated with antipsy-
chotics during pregnancy.['?! For obvious ethical
reasons antipsychotics are not tested in women who
are pregnant. Most data are derived from large epi-
demiological studies of women who were exposed
to antipsychotic agents during pregnancy. The
antipsychotic agents that have been most thoroughly
studied in pregnancy are the phenothiazines and
haloperidol.

Sobel3! studied 52 women with psychoses ex-
posed to chlorpromazine during pregnancy com-
pared with a control group of 110 untreated women
from the same patient population. The surprising
finding was that the rate of fetal damage was similar
in both groups, but this rate was still approximately
twice that seen in the general population.

1.1.1 Phenothiazines

Rieder et al.'* found no significant correlation
between maternal ingestion of phenothiazines and
fetal deaths. In their case-controlled study of 117
pregnant women with schizophrenia, there was less
of a correlation between medication use and fetal
death than between factors such as severity of schiz-
ophrenia and fetal deaths.
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Re-analysis of the data from previous studies
called attention to a nonsignificant trend toward
increased anomalies after phenothiazine exposure
during weeks 4 through 10.157 A meta-analysis!'?!
that pooled data from all available studies of first-
trimester phenothiazine exposure on a total of
74 337 live births found a small increase in relative
risk. The rate of congenital anomalies in phenoth-
iazine-exposed offspring was 2.4% compared with
about 2.0% in the general population.

However, no specific organ malformation associ-
ated with phenothiazine exposure has been consist-
ently identified. None of these studies specified
dosages used by patients; since most were using
phenothiazines for obstetric conditions (hyper-
emesis) rather than for psychotic disorders, the aver-
age doses were probably lower than standard
antipsychotic regimens.

1.1.2 Haloperidol

There are few studies that have investigated the
effect of prenatal exposure to high-potency antipsy-
chotics such as haloperidoL.l') However, a large
number of women have been exposed to haloperidol
as it had been the first choice medication for more
than 10 years prior to the emergence of atypical
antipsychotics. Specific teratogenic effects have not
been picked up by registries or health surveys. A
retrospective study of 100 women who received
haloperidol while pregnant revealed no notable ef-
fect on the sex ratio of the offspring, birth weight,
intrauterine or neonatal survival, fecundity or dura-
tion of gestation compared with women not taking
antipsychotics.'”? However, a case report!'®! de-
scribed a newborn with reduction deformity of limbs
whose mother’s nausea was treated with haloperidol
1.5 mg/day during the limb-sensitive organogenetic
period. Kopelman et al.l'”! described a neonate with
severe limb malformations following maternal use
of haloperidol 15 mg/day during the first 7 weeks of
gestation, but the neonate was also exposed in utero
to methylphenidate and phenytoin. However, other
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retrospective studies failed to demonstrate an asso-
ciation between fetal malformations and in utero
exposure to haloperidol given to treat maternal
hyperemetic symptoms.20-2!1

Godet and Marie-Cardine®" studied 199 children
born to women with schizophrenia who were ex-
posed to antipsychotic medication during pregnan-
cy. A minimal increase in the risk of malformations
was seen in the study: 2.5% of the children had
malformations. They observed 4 malformations
among 89 children exposed in utero to at least one
antipsychotic agent during the first trimester and 3
malformations among 29 children exposed in utero
to haloperidol. However, there was a lack of signifi-
cant correlation between the risk of malformation
and antipsychotic treatment.’!) This information
needs to weighed against the few case reports where
causality has not been established.

1.1.3 Atypical Antipsychotics

Compared with traditional antipsychotics, less is
known about the risks associated with prenatal ex-
posure to atypical antipsychotics. Atypical antipsy-
chotics have some advantages over traditional
antipsychotics in that they are only very rarely asso-
ciated with extrapyramidal effects and most of them
have only minimal influence on serum prolactin
levels,??! except two of the new antipsychotics (ris-
peridone, amisulpride), which induce hyperprolac-
tinaemia.

Koren et al.”?’! have shown low folate intake in
patients with schizophrenia receiving atypical
antipsychotics. The mean bodyweight was 84.2kg
and 63% of the female patients were obese (body
mass index >27 kg/m?2).[2¥) Mean serum folate was
significantly lower than in general hospital patients,
increasing the risk for neural tube defects.

Clozapine

Some clinical follow-up studies of pregnant
women with psychotic disorders who were treated
with clozapine have yielded no evidence of any
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causal connection between administration of
clozapine and the occurrence of fetal malforma-
tions.[222423] Several published case reports and case
seriest?6-301 collectively suggest no definitive associ-
ation between clozapine exposure and congenital
anomalies in either animals or humans; however, the
extent to which these animal data can be extrapolat-
ed to humans is unclear. Tényi and Trixler®! report-
ed on six pregnancies of four women with schizo-
phrenia (one pregnancy each in three women and
three pregnancies in one woman) who required
clozapine treatment during pregnancy; in none of
the pregnancies were any adverse effects exper-
ienced by either the women or their infants. Howev-
er, in a review, Dev and KruppP®! reported on 61
children born to 59 women who received clozapine
treatment during pregnancy. Fifty-one of the chil-
dren were healthy, five had congenital malforma-
tions and five had perinatal syndromes. The mothers
of some of the children with congenital malforma-
tions had taken other drugs during pregnancy and
these drugs could have played some part in causing
fetal damage.®'! The Novartis Pharmacovigilance
Service has reported on nearly 200 cases with an
incidence of malformations of 6%. However, these
reports must be considered with caution since they
represent only the pregnancies reported spontane-
ously to the company, and other pregnancies associ-
ated with clozapine are, therefore, not considered.*?!

Olanzapine

Data from a case registry of olanzapine expo-
sures during pregnancy have been provisionally re-
ported by Goldstein et al.?3! Outcomes were availa-
ble from 23 prospectively ascertained olanzapine-
exposed pregnancies and there were an additional 11
retrospectively ascertained cases of pregnancy.
Spontaneous abortion occurred in 13%, stillbirth in
5%, major malformation in 0% and prematurity in
5%. An expanded description in the Lilly World-
wide Pharmacovigilance Safety Database includes
pregnancy outcome datal®*! for 144 prospectively
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reported cases. Among these, 102 (70.8%) resulted
in normal births, 12 (8.3%) led to spontaneous abor-
tions, 6 (4.2%) to premature deliveries and 3 (2.1%)
stillbirths occurred. The reported data are all within
the range of normal historical control rates.[3>-37]
Major malformations were registered in six cases
(4.2%). In one case the mother also used cannabis,
alcohol, nicotine and ecstasy, and in another three
cases the mothers were also taking concomitant
psychotropic medication (benzodiazepines, paroxe-
tine, valproic acid [sodium valproate]). There are
several case reports of healthy infants born without
complications despite prenatal exposure to
olanzapine.[38-41]

Risperidone

There are very limited data on the safety of
risperidone use during human pregnancy. Recently,
Ratnayake and Libretto!*? reported on two women
with schizophrenia who were treated with risper-
idone 4 and 6 mg/day before and throughout preg-
nancy and during the nursing period. No organ
malformation at birth and no developmental abnor-
malities have been found in the children after the age
of 2 years. These case reports support the findings of
a postmarketing study of 7684 patients who were
prescribed risperidone.*3! Nine women took risper-
idone during ten pregnancies and, of these ten
pregnancies, there were seven live births and three
therapeutic terminations. There were no abnormali-
ties reported among the seven live infants exposed
to risperidone in utero. However, no far-reaching
consequences can be drawn on the basis of this small
amount of data.

Quetiapine

Two reports were found in the literature concern-
ing the use of quetiapine during human pregnancy.
Tényi et al.**! reported on a patient who was treated
with quetiapine during her entire pregnancy without
complications. The patient had been taking que-
tiapine 300mg twice daily at conception; the dose
was reduced at the twentieth week of pregnancy to
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Table I. US FDA classification system for administration of drugs during pregnancy (modified from the Food and Drug Administrationl“6l)

Category Interpretation

A Controlled studies in pregnant women have failed to demonstrate a risk to the fetus. If this drug is used during
pregnancy, the possibility of fetal harm appears remote. However, studies cannot rule out the possibility of harm, the
drug should be used during pregnancy only if clearly needed

B Reproduction studies in animals show no risk. However, there are no adequate and well controlled studies in pregnant
women. OR animal studies have shown an adverse effect, while studies in pregnant women have not shown increases
of risk. Because the studies in humans cannot rule out the possibility of harm, the drug should be used only if clearly

needed

C Animal reproduction studies have shown an adverse effect, or have not been done; there are no adequate and well
controlled studies in humans, and the benefits from the use of the drug in pregnant women may be acceptable despite

its potential risks

D There is positive evidence of human fetal risk, but the benefits from the use of the drug may be acceptable despite its
potential risks. The patient should be apprised of the potential hazard to the fetus

X Studies in humans and animals have demonstrated fetal abnormalities and the risk of the use of the drug clearly
outweighs any possible benefit. The drug is contraindicated in women who are or may become pregnant

200mg and 2 weeks later to 150mg. Taylor et al.[*!
reported on a patient whose pregnancy was con-
firmed after 2 weeks of quetiapine 300 mg/day treat-
ment. At week 21 the dose was reduced to 200 mg/
day until 4 weeks before the estimated date for
delivery, when her quetiapine dose was reduced by
50 mg/day each week. The patient remained in re-
mission throughout pregnancy and no problems
were observed in the first month postpartum.

Amisulpride, Ziprasidone and Aripiprazole

No published human data have been found for
amisulpride, ziprasidone and aripiprazole.

Current Status

Notably, among antipsychotics only clozapine is
a class B drug in the US FDA Classification Sys-
tem, %! indicating no known evidence of risk in
humans when administered during pregnancy (table
I). All other antipsychotics are classified as group C
drugs, indicating risks cannot be ruled out.!**47 Ac-
cording to the review of Dev and Kruppl®!! this
distinction in favour of clozapine seems unjustified.
No antipsychotic medication has been approved for
use during pregnancy and the risks of infant expo-
sure must be weighed against the risks of untreated
maternal illness.

© 2005 Adis Data Information BV. All rights reserved.

1.2 Perinatal Syndromes (Neonatal Toxicity)

Perinatal syndromes refer to a range of be-
havioural and physical symptoms observed in the
immediate neonatal period that can be attributed to
drug exposure near the time of birth. Although tran-
sient neonatal distress syndromes associated with
exposure to or withdrawal from antidepressants,
benzodiazepines and mood stabilisers have been
documented in case reports,'?! there are only a few
case reports of neonatal toxicity or perinatal syn-
dromes associated with antipsychotic use during
pregnancy.

Case reports™**1 and case series (12 psychiatri-
cally ill women receiving antipsychotic medication
during the final trimester)P have reported symp-
toms, including motor restlessness, tremor, hyperto-
nicity, abnormal movements and difficulty with oral
feeding in infants born to women taking traditional
antipsychotics, particularly phenothiazines, during
pregnancy. The symptoms reported were mostly
transient and resolved within days,'~? but some of
them lasted for up to 10 months after birth. A long-
lasting effect of drug exposure cannot be ruled out.

Several days of abnormal apathy was reported in
a newborn whose mother received up to 1800mg of
chlorpromazine daily until delivery.’¥ In another
report, cholestatic jaundice in a newborn during the
first 2 weeks after birth was attributed to maternal
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ingestion of chlorpromazine during the last trimes-
ter.54

In a review,B! five children were described who
developed perinatal syndromes out of 61 children
who were born to women treated with clozapine
during pregnancy; however, some of the mothers
had taken other medications. There were two cases
of new-onset or worsening gestational diabetes mel-
litus with shoulder dystocia,?%3% and reports that the
accumulation of clozapine in fetal serum may in-
crease the risk of floppy infant syndrome®”! and
neonatal seizures.?®)

1.3 Postnatal Behavioural Sequelae
(Behavioural Toxicity)

Behavioral toxicity refers to the potential of in
utero exposure to psychotropic medication to cause
long-term neurobehavioural sequelae. This question
is complicated by genetic and environmental factors
that also contribute to the outcome. Some data from
animal studies have demonstrated that changes in
neurotransmitter function and behaviour occur after
prenatal exposure to psychotropic agents, such as
chlorpromazine and haloperidol.%>-7 It remains to
be determined what consequence these findings
have for humans.

Data regarding the neurobehavioural effects of
prenatal exposure to antipsychotics are limited.
Without continuous follow-up it is impossible to
estimate the neurobehavioural effects in children
exposed in utero to antipsychotics.P® After follow-
up until the age of 5 years, uncontrolled studies on
children born to mothers maintained throughout
pregnancy and postpartum on an average chlor-
promazine dosage of 50-150 mg/day! found no
differences in behavioural and intellectual function-
ing between children who were exposed to the typi-
cal antipsychotic in utero compared with children
without such exposure. In a case control study,>’!
the behaviour at school of 68 children exposed in
utero to typical antipsychotics (phenothiazines,
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haloperidol) during the second half of pregnancy
was evaluated. The statistical analysis did not reveal
any significant difference in behaviour between the
exposed children and children not exposed in utero
to antipsychotics.

2. No Treatment and/or
Medication Discontinuation

The potential risks of not treating the pregnant
woman include the possibility of harm to herself or
the fetus during psychotic episodes.!''%9 A growing
number of studies have demonstrated high rates of
relapse when medication is discontinued in patients
with schizophrenia.[!-631 Reviews by Baldessarini
and Viguera®! and Gilbert et al.l®! reported that
patients with schizophrenia are at greatest risk of
relapse within the first 3 months of medication dis-
continuation. It is estimated that 65% of women
with schizophrenia who do not maintain medication
will relapse during a pregnancy.®! The rate of
antipsychotic withdrawal is also important. If medi-
cation is tapered over <2 weeks, relapse rates are 5-
to 6-fold higher than those observed when medica-
tion are tapered over 2 months. Thus, the decision to
stop antipsychotic treatment when women with
schizophrenia become pregnant or plan to conceive
becomes that much more difficult. Physicians must,
therefore, inform patients of the high likelihood of
relapse and the risks associated with a decompensa-
tion as well as of the incomplete information availa-
ble regarding risks or benefits of treatment with
antipsychotic medication. Risks of alcohol use,
smoking, nutritional problems, stress and potential
relationship problems related to psychosis should be
discussed. Physicians must weigh the benefits of
controlling severe psychiatric illness in their preg-
nant patients versus the possible risks to the mother
and the fetus from continuing treatment.[67-6%]

Wadhwa et al."% investigated the consequences
of maternal stress and related factors in pregnancy
on the length of fetal gestation, fetal growth and
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brain development. Their findings support a signifi-
cant role for maternal prenatal stress in the aetiology
of prematurity-related outcomes and suggest that
these effects are partially mediated by the maternal-
fetal neuroendocrine axis, particularly by placental
corticotropin-releasing hormone. Their findings also
provide preliminary evidence that the influence of
prenatal stress on the developing fetus may persist
after birth.

Psychiatric illness during pregnancy may also
affect maternal self-care and attention to prenatal
care. Suicidality or impulsivity associated with
psychotic states present clinical risks. Pregnant wo-
men with psychoses have been found to be more
likely to smoke or use alcohol or illegal drugs.’!!
Psychosis during the postpartum period may also
affect maternal-infant attachment and, thereby, af-
fect later infant development. Children of hospital-
ised mothers with schizophrenia are rarely success-
fully reared by their mother and, therefore, their
early infant attachment environment is very disrupt-
ed and not comparable with that of children reared
by healthy mothers. There are data indicating that
children of mothers with schizophrenia are more
likely to display behavioural problems and exhibit
disruptions in motor, cognitive and emotional devel-
opment.[”?!

3. Treatment Guidelines

On the basis of the currently available data, mak-
ing generalised recommendations is very difficult.
We have attempted to order the information provid-
ed into three groups of recommendations for women
with schizophrenia who: (i) wish become pregnant;
(i1) have become pregnant and (iii) have a first-ever
episode of schizophrenia during pregnancy

3.1 Women with Schizophrenia Who Wish to
Become Pregnant

When possible, decisions regarding the use of
psychotropic medications during pregnancy should

© 2005 Adis Data Information BV. All rights reserved.

be made before a woman conceives. This is not
always possible for women with new-onset illness
during pregnancy and for women who inadvertently
conceive. Pregnancy counselling of women with
schizophrenia is important but should be done in
such a way that it does not further complicate the
common reluctance to use antipsychotic medication.
Most pregnancies in mothers with schizophrenia
will be unplanned, so encouraging early disclosure
of pregnancy should be standard treatment recom-
mendation. Pregnancy counselling may be especial-
ly important among sexually active women with
psychoses who may unexpectedly place themselves
at risk of pregnancy during prepsychotic periods
with loss of control.

In addition to the objective information, which
provides estimates of risk, there is important subjec-
tive information, such as a woman’s attitude toward
the use of psychiatric medication during pregnancy,
which must be evaluated. Women place different
values on the relative risks involved for themselves
and their fetuses. All of these factors must be
weighed in the setting of a patient’s psychiatric
history and her current symptoms. Psychotic women
might not consistently recognise that they are preg-
nant and, therefore, cannot make informed choices
regarding whether to continue with the pregnancy
and how to make the healthiest choices for them-
selves.

With most psychotropics, decisions about often
unknown relative risks must be balanced on an
individualised basis in light of potential benefits and
likely morbidity or mortality associated with un-
treated or differently treated forms of psychopathol-
ogy. Specific risk factors that had been delineated
for definitive antipsychotic use are: denial of preg-
nancy or psychotic experience of pregnancy; delu-
sions that interfere with health maintenance; and
risk of suicide or exposure to violence occurring
when psychosis triggers partner or family rejection
because of pregnancy. It is of further importance to
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note the base rate for major congenital malforma-
tions (2—4%) in the general population when assess-
ing relative risks during medication exposures.!”374!
Moreover, the possibility exists that some forms of
severe psychopathology may themselves confer
some elevation of risk for complications during

pregnancy, regardless of psychotropic drug

use [72,75,76]

3.2 Women with Schizophrenia Who Have
Become Pregnant

The most appropriate treatment algorithms for
women with schizophrenia who have become preg-
nant depend on the severity of the disorder. Close
monitoring during pregnancy is very important to
allow prompt detection and treatment of recurrent
illness. When medication is indicated, an attempt
should be made to choose the safest option, a deci-
sion based on the available reproductive safety data
and the woman’s history of medication response.
This may involve switching from an agent with
relatively less reproductive safety data. When possi-
ble, this switch should take place before the woman
attempts to conceive, to confirm her stability in
response to the medication.

In contrast, patients with chronic psychosis, par-
ticularly those with histories of repeated relapses,
are best maintained on antipsychotics before and
during pregnancy. This approach has the advantage
that fetal drug exposure may be limited when the
low dosage is used and the need for intermittent
administration of higher dosages to treat a psychotic
relapse may be avoided. Therapeutic drug monitor-
ing could be helpful for finding the optimal dosage,
particularly considering the altered metabolic capac-
ity for many drugs in pregnancy. Ideally, chronically
psychotic, difficult to treat women should be main-
tained on monotherapy with the medication that has
been most effective for them.

Data regarding the effect of drug discontinuation
on the well-being of patients with psychiatric illness
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have revealed substantial risk. This has prompted
reassessment of guidelines for women who become
pregnant while being treated with antipsychotics, as
well as for women who develop a new-onset psychi-
atric disorder during pregnancy. The decision to
accept the higher than average relative risk and
small absolute risk for teratogenesis associated with
certain antipsychotics may be justified by the need
for drug treatment to ensure stable maternal mental
health during pregnancy.!?]

The recommendation that, if use of an antipsy-
chotic with a high propensity to cause extrapyrami-
dal symptoms is necessary during pregnancy, treat-
ment be discontinued 5-10 days before delivery in
order to minimise the chances of the neonate exper-
iencing extrapyramidal symptoms has been re-eval-
uated.["?! As the risk for decompensation is high
with drug discontinuation,!®>7! and postpartum de-
compensation can frequently occur,”-6%771 cessation
of medication before delivery puts both the mother
and newborn at risk.

Women with refractory illness who have failed
multiple medication trials and have ultimately been
stabilised on a particular regimen are likely to do
well if they remain on that regimen during pregnan-
cy rather than risk relapse by switching to another
medication. While there is little definitive evidence
for the safety of some of the newer atypical antipsy-
chotics, there is no information on the effect of
combination therapy often used when women are
hospitalised for acute decompensation. There is in-
sufficient information to justify recommending
switching medication. When more than one medica-
tion has been required, attempts should be made to
simplify the regimen as much as possible without
compromising maternal stability.

Attention must also be paid to medication dos-
ages during pregnancy. There is an intuitive impulse
to decrease medication usage during pregnancy.
However, for many drugs, there appears to be no
clear dosage-response relationship to risk during
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pregnancy.[*’! Therefore, many women can be un-
dertreated and placed at an increased risk for relapse
if medication dosages are decreased.[%>73] Although
risks cannot be quantified absolutely, the impor-
tance of weighing up the various treatment options
and relative risks with women faced with this deci-
sion cannot be overstated.3%6%]

Some of the atypical antipsychotics cause various
degrees of weight gain, which increases the risk for
neural tube defects in the infants of overweight
women.[’871 Because many pregnancies in women
with schizophrenia are unplanned it is likely that
pregnancy may be first detected beyond the first
postconceptional month, after the neural tube defect
has formed. Hence, it makes clinical sense to per-
form diagnostic tests to rule out neural tube defects
among the fetuses of these patients, including using
detailed level 2 ultrasound and maternal o-
fetoprotein tests. It is conceivable to supplement
overweight women taking atypical antipsychotics
with high doses of folate (e.g. 4 mg/day), which is
recommended in other high-risk populations (e.g.
those with previous infants with neural tube defects,
with diabetes mellitus and taking antiepileptics).[?*

3.3 Women with First-Episode Schizophrenia
during Pregnancy

Psychosis during pregnancy should be consid-
ered an obstetric and medical emergency. Symp-
toms may place a woman at increased risk for dan-
gerous or impulsive behaviour, and can interfere
with her ability to obtain appropriate prenatal
care.[50]

Risks for adverse pregnancy outcome are most
likely to be substantially less during second and
third trimester exposures, after the completion of
organogenesis, although the absence of extensive
case registry data with most compounds limits the
certainty with which conclusions about safety can be
drawn. In general, avoidance of antipsychotic agents
in the first trimester is recommended but, if this is
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not possible, keeping doses low and brief to mini-
mise exposure is wise.

A meta-analysist'?! noted a higher risk of congen-
ital malformations after first trimester exposure to
low-potency antipsychotics. In view of the potential
for the development of maternal hypotension with
aliphatic phenothiazines and thioridazine,'®8! and the
possible increased risk of fetal malformation with
phenothiazines,!'?! it is preferable to use high-poten-
cy agents as first-line management for psychotic
disorders during pregnancy. The choice of medica-
tion for pregnant women with psychosis would be
determined by the risks of adverse effects. High-
potency typical antipsychotics are advantageous as
they have lower rates of orthostatic hypotension and
also have some safety data in the use by psychotic
women.

The growing number of experiences of safe use
of atypical antipsychotics during pregnancy can en-
courage clinicians to promote such treatment. How-
ever, because of the limited data available regarding
the safety of the newer antipsychotic agents,?7! it is
difficult to make decisions on the use of clozapine,
olanzapine or risperidone in the treatment of preg-
nant psychotic women. The decision is much more
difficult when considering the other atypical
antipsychotics such as quetiapine with only two
published case reports, or amisulpride, ziprasidone
and aripiprazole without available human data. The
data reported regarding clozapine indicate that, in
certain instances, its beneficial effect to the mother
may outweigh any risk to the infant. However,
clozapine has not been systematically studied in
pregnancy and its use is far too limited to determine
whether it has any unique advantage or disadvantage
in terms of fetal development.[®! The large recorded
case registry with olanzapine describes a relatively
low risk for adverse events in comparison with base
rates for spontaneous malformations, premature de-
liveries or spontaneous abortions; therefore, it seems
a promising agent in the treatment of pregnant wo-
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men with psychoses. However, there is a substantial
need for the collection of more data about the risks
of atypical antipsychotics in pregnancy.[*”]

Nonpharmacological treatment strategies should
always be explored. These options may limit the
need for medication during pregnancy. Nonpharma-
cological therapy, such as individual psychotherapy,
therapy for the patient’s family and partner, social
casework and hospitalisation in a supportive, struc-
tured milieu, should usually be attempted before,
and concomitantly applied beside, drug therapy to
alleviate the symptoms of a major psychiatric disor-
der.[621

Finally, we suggest extension of the recommen-
dations for bipolar patients of Llewelyn et al.®% to
include all women of reproductive age with psycho-
sis. These include: (i) documentation of birth control
method; (ii) discussion of risks for drug exposure;
(iii) motivation for proper nutrition and exercise;
(iv) omission of alcohol, nicotine or -caffeine
>300 mg/day; (v) exploration of the use of nutrition-
al/herbal supplements, and information about the
lack of data for their use during pregnancy; and (vi)
exploring plans for pregnancy and emphasising the
importance of pre-pregnancy consultation. This con-
sultation should include education about the risk of
psychiatric illness in the offspring, detailed data
about the patient’s illness course and response to
treatment, and a treatment plan for managing a
relapse during pregnancy and the postpartum period.

4. Conclusions

The introduction of several new pharmacothera-
pies has resulted in renewed optimism about the
prognosis and treatment outcome for women with
schizophrenia, as well as having raised new ques-
tions about reproductive safety issues. A complex
inter-relationship exists between pharmacological,
neuroendocrine, genetic and other health issues in
distinct clinical populations. This complicates con-
clusions regarding possible adverse effects of some
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pharmacological agents on reproductive functions.
Progress on their disclosure creates a basis for better
understanding of these effects. An emerging
database on reproductive health safety factors for
women with schizophrenia has been even more use-
ful in maximising clinical benefits while realistical-
ly calculating medication adverse effects for women
with childbearing potential.

It is crucial for the clinician to have a prepared
approach to the administration of psychotropic
agents, given the prevalence of psychotropic drug
use during pregnancy in those with schizophrenia.
Careful medical record documentation is helpful in a
difficult decision-making process. In general, the
use of psychotropic medication during pregnancy is
indicated when the risk to the fetus from exposure is
outweighed by the risks of untreated psychiatric
illness in the mother. For some women, the decision
to accept a modest increase in teratogenic risk may
be appropriate in comparison with the need to main-
tain stable maternal health during pregnancy. In
addition, more data are emerging regarding a possi-
ble adverse effect of untreated psychiatric illness on
fetal development, and this must also be included in
the equation. Objectively, any risk from antipsy-
chotic medication is most likely to be small and
potentially clinically insignificant compared with
the definitive risk to children of mothers with schiz-
ophrenia secondary to genetic and lifestyle risks
(smoking, alcohol, illegal drugs), and these risks are
well established and outweigh any potential risks of
antipsychotics. Education of women needs to put
these relative risks into perspective.

Although most published data on antipsychotic
medication during pregnancy are encouraging, the
currently available data are very limited. Until there
are more controlled prospective data on the impact
of drugs on fetal and later development, the clinician
will continue to act in a state of potential uncertain-
ty, weighing partially calculated risks against man-
aging individual clinical dilemmas. Therefore, it is
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important for any clinician who is treating a preg-
nant woman with antipsychotics to report on his/her
experiences systematically in order to build up a
broad database. The goal for the clinician caring for
women who are pregnant or planning to conceive
should be to provide the best information available
regarding the spectrum of risks associated with ei-
ther indicating or retaining antipsychotic treatment
during pregnancy. Any decisions made are always
very personal and unique for a given individual.
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