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Use of Clozapine in Women of
Childbearing Age: A Literature Review and
Recommendations

Susan Hatters Friedman, MD,! and Adityanjee, M.D.2

Abstract

Concerns about medications in women of childbearing age include impact on Jertility,
pregnancy, neonatal outcome, breastfeeding, and behavioral teratogenesis. The objectives were to
examine possible risks of clozapine on these paramelers. PsycINFO and MEDLINE searches were
performed and Novartis was contacted regarding their clozapine pregnancy registry. Since prolactin -
levels are not elevated with clozapine as they are with Ypical antipsychotics, there is not
intetference with fertility. Adverse pregnancy outcomes included gestational diabetes, shoulder
dystocia, seizure, and mild floppy infant syndrome. Higher concentrations of clozapine were present
in breast milk than in maternal blood. Despite a lack of case-control prospective data, available
information raises some questions regarding the safety of clozapine in pregnancy. Suggestions for
ireatment are made. Reproductive counseling should be given to women starting on clozapine.
Individual risk-benefit assessments must be performed. In pregnant women taking clozapine, the
clinician should screen for gestational diabetes and advise against breastfeeding.

Key words: fertility, pregnancy, teratogenesis, lactation, clozapine, schizophre-
nia, atypical antipsychotics.

INTRODUCTION

The usual age at onset, diagnosis, and initiation of treatment for schizophrenia
falls within childbearing years for women. Many female patients with chronic
schizophrenia have been switched to atypical antipsychotics from typical antipsy-
chotics due to a more favorable side effect profile. Patients with new onset schizo-
phrenia are often started on atypical antipsychotics.

Clozapine, the gold standard antipsychotic for treatment-resistant schizophre-
nia, has been used as an FDA-approved medication in the United States since 1990,
and longer in Europe. Among the atypical antipsychotics, it has the most extensive
published information. Therefore, it was decided to inquire systematically into the
issues of fertility, teratogenicity, and breastfeeding with clozapine.

'Chief Resident in Psychiatry, University Hospitals of Cleveland.

?Director, Schizophrenia Program, Minneapolis VA Medical Center.

Presentation at: International Congress of Schizophrenia Research, March, 2003; Cleveland
Consultation Liaison Psychiatry Society meeting, 2001.
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METHODS

In order to examine risks of clozapine use in pregnancy, including anatomic
teratogenicity, perinatal syndromes, and behavioral teratogenesis (such as develop-
mental delay or neurological sequellae), PsycINFO and MEDLINE secarches were
conducted. Search terms included: clozapine, atypical antipsychotics, pregnancy,
teratogenesis, lactation, schizophrenia, and fertility. Case reports and review articles
were critically appraised. Further references were obtained from identified articles.
Additionally, Novartis was contacted regarding their clozapine pregnancy registry.

RESULTS
Fertility Information

With the exception of risperidone, atypical antipsychotics do not cause signifi-
cant hyperprolactinemia [1,2]. Hyperprolactinemia secondary to typical antipsychot-
ics leads to anovulatory cycles, amenorrhea, and infertility [1]. Clozapine is without
this hyperprolactinemic side effect and there is a consequent lack of interference
with fertility. Two patients who became pregnant had been taking clozapine for only
two months [3,4], as they had previously been on typical antipsychotics and did not
use additional contraception when switched to clozapine. Women with psychotic
illnesses may become inadvertently pregnant while on atypical antipsychotics. As
such, exposure during the critical period of fetal organogenesis may occur before the
patient is aware that she is pregnant. In addition to resumption of the menstrual
cycle, improvement in negative symptoms may lead to better social functioning, and
patients may have more relationships and desire to bear children [1,3,5-8].

TERATOGENESIS AND PERINATAL SYNDROMES:

A. Case Reports from Published Literature

Six pregnancies exposed to clozapine have been reported in the US literature
(Table 1) [3,6-8,9]. Dosages ranged from 50~650 mg daily; most were lower than
commonly used doses. Notably, four of the six were taking other prescription
medications during the pregnancy, including lithium, lorazepam, haloperidol, and
metformin, which may have impacted outcome. Two of the six pregnancies were

complicated by gestational diabetes and shoulder dystocia [3,6]. Another pregnancy |

had a larger than expected weight gain [8]. Clozapine is associated with both glucose
intolerance among susceptible individuals in the non-pregnant population [10], and
weight gain [11], lending credence to these associations.

An infant exposed in utero to clozapine had a single seizure at eight days with a
negative workup and no further development of seizure disorder [9]. The infant also
had evidence of gastrointestinal reflux and gastroenteritis [9], and it has been
speculated that clozapine decreases esophageal motility [12]. Another infant, ex-
posed to lorazepam and clozapine, had mild floppy infant syndrome with hypotonia

~
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that spontaneously resolved at five days [7]. Infant serum concentrations of clozapine
were not noted.

B. Sandoz Pharma European Pregnancy Registry

Dev and Krupp reported 102 pregnancies in patients taking clozapine based on
European data from Sandoz Pharmaceuticals [11]. Of these, there were eight
spontaneous abortions, 13 elective abortions, and 22 unknown outcomes. The known
outcomes of these pregnancies were 59 deliveries of 61 babies, 51 of which were
“born healthy,” five (8%) had malformations (of unreported character), and five had
unspecified “problems during the post-natal period.” Some mothers were taking
other drugs during pregnancy, calling into question any relationship noted. The
authors suggested that there was no “deleterious effect” on either the mother or the
infant from clozapine use during pregnancy [11], though this conclusion may be
questioned.

C. Novartis United States Pregnancy Registry

Novartis has investigated 48 clozapine-exposed pregnancies, 40 of which had
first trimester exposure, and 12 of which continued exposure to delivery. Eight
patients had elective abortions, four patients had spontaneous abortions, one had a
spontaneous abortion of a fetus with multiple anomalies, and six had unknown
outcomes. There were 29 deliveries, with 25 healthy babies, and three (10%) with
anomalies, which included: Turner’s syndrome (a chromosomal anomaly), congenital
blindness, and one infant (also exposed to carbamazepine) with collarbone fracture,
facial deformities, and congenital hip dislocation. One infant (3%) suffered an
adverse perinatal event, which was neonatal convulsion with hypocalcemia. Novartis
suggested that a causal relationship was “highly unlikely.” (L. Alps, Novartis Phar-
maceutical Company, personal communication) Novartis reported that a relation-
ship between exposure to clozapine and hypotonia, sedation, and extrapyramidal
system disorders could be “assumed.” Because of the nature of this database, it is
likely that it suffers the same over-reporting of adverse events as did the lithium
registry [13-17]. However, clozapine had no specific trend of anomaly in contradis-
tinction to lithium.

BREASTFEEDING SAFETY

The Sandoz registry included four infants breastfed by mothers taking cloza-
pine, two without adverse outcomes. One infant developed agranulocytosis that
spontaneously resolved after discontinuation of breastfeeding. The other infant was
“excessively sleepy.” [11]

Another patient was followed through her pregnancy and delivery at various
doses of clozapine. Serum concentrations in mother and infant, and breast milk
concentrations of clozapine were measured (Table 2) [8]. The mother’s serum
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TABLE 2.

Clozapine Concentrations in Pregnancy and Lactation

Clozapine Maternal Fetus/
Time dose plasma Amniotic fluid Breast milk

Monthly during

pregnancy 100 mg/d 38-55 ng/ml NA NA
Last 9 weeks of

pregnancy 30 mg/d 15.4 ng/ml NA NA

27 ng/ml/11.6

Delivery 50 mg/d 14.1 ng/ml ng/ml NA
1 Day after

delivery 50 mg/d 14.7 ng/ml NA 63.5 ng/ml
1 Week after

delivery 100 mg/d 41.4 ng/ml NA 115.6 ng/ml

High Performance Liquid Chromatography in one patient. Adapted from Barnas et al. (8)
(1994).

concentrations reported were much lower than the suggested therapeutic window for
clozapine. Accumulation did occur in fetal serum. Concentrations of clozapine in
~breastmilk were approximately triple that of maternal blood.
' There were no case reports suggesting behavioral teratogenesis, or long-term
neurobehavioral sequellae.

DISCUSSION

Concerns regarding the use of medications in women of reproductive age
include impact on fertility, pregnancy, neonatal outcome, breastfeeding, and behav-
ioral teratogenesis.

Fertility Issues

Because of normal prolactin levels, patients taking clozapine have a higher risk
of unplanned pregnancy than patients taking typical antipsychotics do [1]. During
clinical care, reproductive plans, contraceptive method, risks, concerns, and recom-
mendations to plan pregnancy with consultation should be made [18]. Patients need
to be informed of resumption of menses and ovulation, and of re-normalized fertility
when changing to atypical antipsychotics. They should also receive genetic counsel-
ing about risks of mental illness in their offspring.

Reproductive counseling should be standard when switching to clozapine ther-
apy in women of childbearing age. Through counseling, patients who were relatively
infertile on typical antipsychotics are taught that clozapine does not protect against
pregnancy. Medroxyprogesterone acetate injections are a suggested long-acting
contraceptive method for those patients who are not planning pregnancy, as com-

e
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pliance is not difficult and there is no significant interaction with other medications

[19].

Pregnancy

In pregnancy, risks and benefits of treatment should be balanced against the
risks of mental illness. Important factors to weigh include inability to care for self or
obtain proper prenatal care, danger to self or others, degree of disorganization,
unresponsiveness, or impairment in reality perception [20]. Informed consent,
including discussing the risks and benefits of both treatment and alternatives, is
needed [18]. For patients with severe and treatment-resistant psychosis (the appro-
priate candidates for clozapine), recommendations have been that antipsychotics
should be used throughout pregnancy [13,21,22]. Strategically, treating throughout
pregnancy would yield a lower total dose, and less polypharmacy, because patients
would be less likely to become severely psychotic and require stabilization with
higher doses. More specifically, control of target symptoms should be the goal of
psychotropic treatment in pregnancy [18], especially symptoms including command
hallucinations to harm self or baby [23,24] and lack of self care [23].

Data indicates that symptoms of schizophrenia do not improve during preg-
nancy, and pregnant women with schizophrenia do not require smaller doses of
maintenance medications [22]. Women with schizophrenia often have significant
pregnancy risk factors, including smoking [25], alcohol and substance abuse [25,26],
lower socio-economic status [19,25], increased victimization by violence [26], and
poor prenatal care [19,26]. A meta-analysis indicated an increased risk of obstetric
complications due to schizophrenia itself [27].

Clozapine may causé an increased risk of gestational diabetes mellitus (GDM)
in mothers and neonatal complications such as shoulder dystocia (due to larger
infant size), similar to its risk of diabetes mellitus. Further studies may illuminate
the actual risks of GDM, but current prudence would dictate counseling patients
about GDM. Careful, and perhaps early, screening for GDM and complications
should be recommended to obstetrical colleagues, especially as women with schizo-
phrenia may not be sufficiently organized to pursue appropriate prenatal care.
Concerns have been raised about clozapine-induced fetal agranulocytosis [28], and
the risk of placental hypoperfusion with clozapine-induced hypotension. Past recom-
mendations were to avoid drugs which caused hypotension and impaired glucose
tolerance, due to the physiologic changes of pregnancy (decreased blood pressure and
insulin resistance) [23]. Due to recent concerns of increased risk of neural tube
defects in neonates exposed to atypical antipsychotics, folate supplementation,
ultrasound and maternal alpha-fetoprotein level can also be recommended [29]. A
team approach, of psychiatry, obstetrics, and pediatrics, should routinely be used to
care for these women [18].

No clear pattern or trend of malformation is noted with fetal clozapine expo-
sure. Population baseline rates of major and minor congenital anomalies are quoted
at 2%-10% [13,18,30]. The calculated percentages from the current clozapine
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databases (8%, 10%) are based on small sample size. (The case report sample is not
averaged into the databases, in order to decrease negative reporting bias.) The
multiple types of anomalies (including a chromosomal malformation, which is
unlikely to be due to teratogenesis) were not conclusively linked to clozapine. These
percentages are comparable to the population rates. No specific trend for major
anomalies emerged with clozapine, unlike the 1960s lithium data in which a trend
emerged. In addition, caution must be used in interpretation as case reports can be
misleading by implying causation without statistical evidence.

Delivery

Cessation of medications prior to delivery puts both the woman and baby at
undue risk from postpartum psychosis [22], as a study reported 24—36% of wornen
with schizophrenia develop postpartum psychosis [31]. However, a lower dose of
clozapine has been recommended prior to delivery to decrease concentration in the
newborn, and decrease risk of subsequent perinatal syndromes [8].

Neonatal Syndromes

Specific neonatal syndromes due to the use of clozapine close to the time of
delivery have not been described. While the reported hypotonia is relatively nonspe-
cific, the seizure may have been related to the concentration of clozapine. Clozapine
is metabolized through the CYP1A2 enzyme, which is not well expressed until much
later in the infant [32]. Underdevelopment of fetal metabolism, which leads to
increased clozapine concentrations, could lead to increased risk of seizures, which
are dose-dependent adverse events [9]. Alternatively, the seizure may have been due
to withdrawal, or may have been incidental. Due to the risk of agranulocytosis,
neonates’ white blood count should be monitored [33]. Though there is a lack of
case-control prospective data, available information is guardedly encouraging, as
clozapine has been used for many years and there is an absence of data indicating any
teratogenic pattern or significantly higher proportion of fetal adverse outcome.

Lactation and Postpartum

Clozapine’s case report showing an increased concentration in breast milk is
consistent with the drug’s lipophilic properties [8]. Increased levels could lead to
infant complications such as agranulocytosis or neonatal seizures. As formula
feeding is a safe option, breastfeeding should be advised against in patients using
clozapine. American Academy of Pediatrics recommendations report that the risk of
using clozapine during breastfeeding is “unknown, may be of concern.” [34] The
mother should be questioned about excess sedation from clozapine because it may
prevent her from hearing the infant cry [24]. In addition, parenting skills may be
taught to mothers with schizophrenia [35], which may improve outcome. Behavioral

i
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teratogenesis in the child is unknown based on lack of current information, but is the
most difficult aspect of teratogenesis to demonstrate.

SUMMARY

The use of clozapine in women of childbearing age requires thoughtful coun-
seling regarding birth control and €Xpectant management of any pregnancies
exposed to the drug. There remains a limited but expanding database of pregnancies
exposed to clozapine. Potential areas for concern include risks of gestational diabetes
with shoulder dystocia, neonatal seizure, neonatal agranulocytosis, and sedation.
Further pharmaco-cpidemiologic controlled studies, such as a case-control method-
ology including women on typical and atypical antipsychotics, as well as a larger
Pprospective pregnancy registry are needed, because many women of childbearing age
with schizophrenia and mood disorders are now prescribed atypical antipsychotic
agents.
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