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Background: A relatively high number of
women may suffer from psychotic symptoms at
postpartum onset. Such symptoms may have dev-
astating effects not only on the mothers but also
on the later infant’s well being. Children born to
mothers with psychosis are at increased risk of
physiologic, psychological, and personality de-
velopment disturbance, whereas children born to
mothers with bipolar disorder are at increased risk
of early-onset psychiatric disorders. Hence, clini-
cians should consider it imperative to prevent or
manage effectively psychotic and affective re-
lapses in new mothers.

Objectives: To analyze the literature for
information about the safety of first- and second-
generation antipsychotics for breast-fed infantsin
order to individuate the safest treatment option
for women who need such medications during
puerperium.

Data Sources: A computerized search was
carried out on MEDLINE/PubMed/TOXNET
(1950—-January 2008). The following key words
were used: breast-feeding, lactation, puerperium,
psychotropic drugs, atypical antipsychotics, typi-
cal antipsychotics, and neuroleptics.

Conclusions: No conclusions can be drawn
about the risk/benefit profile of the majority of
antipsychotic medications in breast-feeding.
Hence, when clinicians are forced to start antipsy-
chotic treatment in drug-naive patients, the choice
of the safest option should be based on the gen-
eral effectiveness profile of each agent, with 2
possible exceptions: clozapine (the drug should
be considered contraindicated during breast-
feeding because of its liability of inducing poten-
tial life-threatening eventsin the infant), and
olanzapine (the drug seems to be associated with
an increased risk of inducing extrapyramidal re-
actions in the breast-fed babies). Conversely, in
patients who need to continue antipsychotic
therapy during breast-feeding, it is suitable to
maintain the previous pharmacologic regimen, if
known as effective.

(J Clin Psychiatry 2008;69: 666—673)
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Postpartum psychosis is a severe and relatively fre-
quent maternal psychiatric disorder, as it may occur
in 1-2 per 1000 women; thisrisk, however, risesto 1.7 for
women with a history of previous postpartum psychotic
episodes.’ The onset of the disorder usually occurs within
the first 4 weeks after parturition, but over 50% of symp-
toms are clinically manifest within the first 3 days.>®

Puerperal psychosis is not a specific nosologic entity,
as the disorder could represent both the onset/relapse of
schizophrenia-spectrum disorders during puerperium (cu-
mulative incidence: 0.07%) and acute bipolar episodes, ei-
ther manic or depressive (cumulative incidence: 0.03%).*”
Indeed, clinica manifestations of postpartum psychosis
depend on the underlying maternal psychiatric disorder.
Symptoms that are more frequently reported with affective
postpartum psychosis and that may have a specific genetic
susceptibility® are grandiose delusions, confused ideation,
and grossly disorganized behavior, any of which represent
a dramatic change from the mothers' previous function-
ing. Manic episode is usualy considered the most fre-
guent acute psychotic event at postpartum onset, as it
affects up to 35% of women with ahistory of bipolar disor-
der.™® When postpartum psychosis represents a puerperal
onset/relapse of schizophrenia-spectrum disorder, symp-
toms often include paranoid delusions and denial of preg-
nancy.™ However, women with positive symptoms seem to
show a better parental outcome than mothers with marked
negative symptoms,*? and this difference may be due to the
different response of the different symptomatologic pat-
terns to antipsychotic therapy.

The cognitive disorganization that occurs with postpar-
tum psychosis may result in a mother’'s neglect of her
infant’s need and unsafe practices.**** Moreover, psychotic
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symptoms at postpartum onset may have other devastating
effects on the infants, depending on the specific under-
lying maternal disorder. In fact, children born to mothers
with schizophrenia or schizoaffective disorders are at
increased risk of developing physiologic, psychological,
and personality development disturbances, including neu-
rologic abnormalities, anxious and psychosomatic symp-
toms, social behavior problems, and widespread mental
disturbance, in adulthood.**™® Infants born to women with
bipolar disorder show a compromised quality of their at-
tachment to their mothers as well as a generalized impair-
ment to regulate their own emotions adaptively during the
first 18 months of age.”® Later in life, such children may
also show deficits in executive functioning and selective
deficits in spatial memory and attention in comparison
with children of well mothers.® Moreover, children born
to mothers with bipolar disorder are at significantly in-
creased risk for developing a wide range of severe psy-
chiatric disorders, such as attention-deficit/hyperactivity
disorder, major depression or dysthymia, and bipolar dis-
order, and accompanying dysfunction in adolescence and
early adulthood.???

Despite such evidence, mentally ill mothers who wish
to breast-feed their babies are often reluctant to seek treat-
ment for puerperal psychiatric disorders: the fear of ad-
verse events for the suckling infant plays a central rolein
such maternal considerations. However, recent informa-
tion suggests an increased risk for deterioration of psychi-
atric symptoms and/or daily life functioning in mentaly ill
mothers after delivery due to drug discontinuation, evenin
remitted patients.?

Given this background, clinicians should consider it
imperative to prevent or manage effectively psychotic
and affective symptoms in new mothers, taking into con-
sideration the mother’s commitment to breast-feeding.***
The improved neurologic tolerability of second-generation
antipsychotics (SGAs) compared with first-generation
antipsychotics (FGAS) led clinicians to increase the pre-
scription of these agents in both schizophrenia and bipolar
disorder, despite an increased risk of inducing metabolic
adverse events, such as weight gain and dysregulation, in
people with either glycemic or lipidic metabolisms.?

On the other hand, FGASs continue to represent one of
the most utilized classes of psychotropic agents in both
disorders.*** Recently, it was also suggested that depot
antipsychotics may be taken into consideration for the
long-term control of mood episodes in bipolar patients
who have relapsed due to medication nonadherence or
who have failed to respond to standard therapies with
lithium and/or anticonvulsants.*

Hence, the aim of this article is to evaluate the risk/
benefit profile of FGAs and SGAs used during breast-
feeding in order to individuate the safest treatment option
for women who need antipsychotic medications during
puerperium and wish to breast-feed their infants.
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DATA SOURCES

A computerized search was carried out on MEDLINE/
PubMed/TOXNET covering the period between 1950 and
January 2008. Thefollowing key wordswere used: breast-
feeding, lactation, puerperium, psychotropic drugs, atypi-
cal antipsychotics, typical antipsychotics, and neurolep-
tics. A separate search was also conducted to complete the
safety profile of each antipsychotic medication. Finally,
resulting articles were cross-referenced for other relevant
articles not identified in theinitial search.

RESULTS

Atypical Antipsychotics

Aripiprazole. Aripiprazoleisexcreted in the milk of ro-
dents. It is not known whether the drug or its metabolites
are also excreted in human milk.* A single clinical ob-
servation reported failure of lactation in a woman treated
with aripiprazole during pregnancy.®

Clozapine. Despite the fact that clozapine was the
atypical antipsychotic first introduced to market, data on
its use during breast-feeding (Table 1) are anecdotal. Rela-
tively high concentrations of the medication were found
in breast milk in a case report.* On this occasion, how-
ever, the mother did not breast-feed her baby. Further, Dev
and Krupp® reported 4 cases of babies breast-fed by moth-
ers receiving clozapine therapy. Unwanted events were
recorded in 2 of these infants. One case of neurodevel op-
mental delay in an infant breast-fed by a mother who con-
tinued medication during puerperium was a so reported by
Mendhekar®’; this baby, however, was also exposed to
clozapine during the fetal life.

Olanzapine. There are a total of 26 cases of breast-
feeding during maternal use of olanzapine reported in the
Eli Lilly pharmacovigilance database up to September 30,
2001 (Annamaria Desiati, Eli Lilly Italia, written com-
munication, December 2006, and Goldstein et a.*). The
length of exposure to the drug via maternal milk ranged
from 1 day to 8 months. Sporadic cases of unwanted reac-
tions were recorded in the Eli Lilly database as well as
in other single case reports.®

The first study describing the amount of excretion
of olanzapine into breast milk was performed by Croke
et al.”® The levels of the drug in the mother’s serum and
milk and in the infant’s serum were determined by high-
performance liquid chromatography (HPLC).** The au-
thors found that the infant’s exposure to the drug through
breast milk was relatively low. The detection limits of the
used methodology, however, were not specified. The rela
tive infant dose (as percentage of weight-adjusted mater-
nal dose) ranged from 0.66% to 2.66%.

Such results were replicated by Gardiner et al.*? Olan-
zapine concentration in plasma and milk was calculated
by HPLC: the detection limits were approximately 1 pg/L
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for both plasmaand milk. The authors concluded that ex-
posure to olanzapine through maternal milk might
be considered relatively safe for healthy-term infants.
In this study, the relative infant dose ranged between
0.93% and 1.19%.

A single clinical observation® also failed in demon-
strating iatrogenic adverse events in an infant whose
mother (diagnosed with perinatal delusional disorder)
breast-fed during a psychopharmacol ogic regimen.

The most recent case report* on olanzapine in breast
milk confirmed that olanzapine is excreted into breast
milk in relatively small amounts, as calculated by gas
chromatography methodology. The baby was bottle-fed.
Table 1 summarizes available data on olanzapine during
breast-feeding.

Quetiapine. Reviewed information (see Table 1)

3 seems to suggest a relatively favorable risk/benefit pro-

i file of quetiapine for breast-fed infants, athough, on
5 o some occasions, their mothers took concomitant psycho-
tropic medications.***°

The first report® describing the pattern of quetiapine
excretion into breast milk was published quite recently.
In this study, the relative infant dose was relatively low,
asit ranged from 0.09% to 0.43% of the weight-adjusted
maternal dose. Analogous results emerged from a suc-
cessive case report, in which the relative infant dose was
0.09% of the weight-adjusted maternal dose; quetiapine
concentration in the infant’s plasmawas estimated at ap-
proximately 6% of the maternal drug concentration.>

In a recent case series study,* however, 33% of the
infants exposed to quetiapine through maternal milk
showed signs of slight or mild neurodevelopmental de-
lay as assessed by the Bayley Scales of Infant De-
velopment, although dosages of quetiapine less than 75
mg/day were unlikely to determine detectable levels
of the compound in breast milk. Notably, such babies
were also exposed to other psychotropic medications.

Risperidone. A case report® described no risperi-
done-induced unwanted reactions in an infant whose
mother continued antipsychotic therapy during | actation.

The first published study® evaluating the amount of
risperidone and its metabolite transferred into breast
milk suggested that the infant would receive 0.84% of
the weight-adjusted maternal dose of risperidone and an
additional 3.46% from its metabolite (as risperidone
equivalents).

Further, the transfer of risperidone and 9-hydroxy-
risperidone into human milk was investigated in 2
breast-feeding women and in athird woman who experi-
enced risperidone-induced galactorrhea.® In this study,
the relative infant doses (as risperidone equivalents)
ranged from 2.3% to 4.7% of the maternal weight-
adjusted maternal dose. The infants showed neither un-
wanted reactions nor neurodevelopmental problems.
Reassuring results were also reported by Aichhorn et

Frequency and Clinical Description
of Adverse Events

1 case of drowsiness and lethargy (2 mothers
did not breast-feed)

No
No
No
No
No
No
No

Milk-to-Plasma
Ratio

<220

<1.62

NA

Levels

Infant Serum

NA

NA

< 0.7 ng/mL

NA

NA

NA

NA

Below the detection

limits

Breast Milk
Levels

Below the detection
limits

< 2.2 ng/mL
< 44 ng/mL
<501 ng/mL
<290 ng/mL
< 98 ng/mL

NA
NA

Evaluation Timing
After Parturition

d234,.8
1-18 wk

d6,7
NA
NA
22d
NA
1-8 wk

Maternal Dose
N  After Parturition

50-600 mg/d

50-150 mg/d

NA

1500 mg/d

5-10 mg/d

8 mg/d
24 mg/d
NA

1
1
6
8
6
1
4
6
y Italia, written communication, December 2006.

Baby was also exposed to paroxetine.
not available.

(1988)5*
Chlorpromazine

(1988)5*
Zuclopenthixol

Table 1 (continued). Atypical and Typical Antipsychotics and Breast-Feeding

CRisperidone plus 9-hydroxyrisperidone.

Kris and Carmichael (1957)%?
Abbreviation: NA

Ayd (1964)%
aAnnamaria Desiati, Eli Lill

b

Flupenthixol

Matheson and Skjaeraasen
Matheson and Skjaeraasen
Yoshida et al (1998)%°
Blacker et al (1962)%
Wiles et al (1978)%°
Trifluoperazine

Yoshida et al (1998)%°

Study
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al.* Data on risperidone and breast-feeding are shown in
Table 1.

Typical Antipsychotics

Haloperidol. More than 15 years ago, Ohkubo et al.’
published a simple method to estimate the amount of halo-
peridol excreted into human milk, but possible unwanted
events in the infant were not investigated. Comments on
infants' health were also unavailable in the report by
Stewart et al.*® However, reassuring information is avail-
able from asingle case report.>®

Inthe study by Yoshidaet al.,* the pharmacokinetics of
3 typical antipsychotics (including haloperidol) in breast
milk was investigated by 2 methodologies: HPLC and
enzyme immunoassay. Infants exposed to such medica-
tions through maternal milk were clinically and devel-
opmentally assessed at up to 30 months of age. The con-
trol subjects were 18 bottle-fed infants whose mentally
ill mothers were also prescribed neuroleptic or mood-
stabilizing drugs. There was no evidence of acute toxic
effects. However, the comparison of the quality of neuro-
development between exposed babies and unexposed,
control infants was hindered by incomplete follow-up
of the latter group (see Table 1 for the studies regarding
hal operidol exposure through maternal milk).

Flupenthixol and zuclopenthixol. Only 1 case report
is available for each medication, with no signs of un-
wanted reactions (see Table 1).¢

Chlorpromazine. The study by Yoshida et al.®® also
reported data on chlorpromazine use in breast-feeding
mothers. No adverse events were recorded in asmall num-
ber of infants nursed by mothers who continued this anti-
psychotic medication. In 2 case series studies, infants ex-
posed to chlorpromazine through the placenta and breast
milk showed no signs of neurodevelopmental delay.®>%

Analogous outcomes were reported by Blacker et al.*
in a 22-day-old newborn whose mother was prescribed
chlorpromazine for 18 days during puerperium, athough
the estimated daily dose ingested by the newborn was
relatively high (3 mg/kg).

However, Wiles et a.% reported a case of drowsiness
and lethargy in an infant whose mother showed relatively
high chlorpromazine levelsin breast milk. Table 1 shows
reviewed information on nursing infants exposed to
chlorpromazine.

Trifluoperazine. A small number of mother-infant
pairs were investigated in the study by Yoshida et al.,®
as Table 1 shows. The authors failed in demonstrating
trifluoperazine-related adverse events in the breast-fed
infants.

DISCUSSION

A significant number of mothers with psychotic symp-
toms at postpartum onset may require antipsychotic

670 PSY CHIATRIST.COM

therapy treatment as a part of the overall pharmacologic
management of the disorder. Indeed, in these vulnerable
women, the well-known benefits of breast-feeding should
be carefully balanced against the risk of sleep deprivation,
disease aggravation, feeling of inadequacy about their
ability to be mother, and increased risks of menta dis-
turbance in their children. Regrettably, however, data on
the use of SGAs and FGAs during breast-feeding show
several limitations aswell as safety concerns, as specified
below.

Limitations

Studies on the safety of both SGAs and FGAS for the
breast-fed infant are quantitatively insufficient, as the
number of studies was below the theoretical threshold
of 50 for al medications. Thus, the creation of a specific
breast-fed infant safety index (Breastfed Infant-Neurolep-
tic Safety Index) analogous to that recently proposed for
some modern antidepressants has been hindered.*® The
lack of long-term, prospective studies also makes infor-
mation on the safety of antipsychotics for breast-fed in-
fants qualitatively poor. Indeed, the vast majority of re-
viewed studies were single case reports or small case
series studies. Moreover, some of the reports on the out-
come of infants exposed to such psychotropic agents from
breast milk were preliminary. Further, such data were of-
ten observational and, thus, could be blurred by either
mother-related factors (such as the underlying maternal
illness and/or other drug/environmental exposure), or in-
fant-related factors (genetic differencesin the competence
of metabolizing drugs, maturation degree of infant’s he-
patic metabolism). Finaly, additional, long-term, con-
trolled studies are needed before confirming or excluding
possiblerepercussionson later infants’ neurodevel opment
from exposure to all antipsychotics through maternal
milk.

Safety Concerns

SGAs. No human data are available on the safety of
aripiprazole and ziprasidone during breast-feeding. More-
over, despite clozapine having been introduced to market
more than 30 years ago, only 6 cases exist describing the
outcome of infants breast-fed by mothers receiving clo-
zapine therapy. In 3 of these cases, the babies showed un-
wanted events (ranging from hematologic complications
to transient neurodevelopmental delay).***” No study in-
vestigated clozapine levelsin the breast-fed infant; also, 1
investigation® reported that the milk-to-plasma (M/P) ra-
tio* for clozapine was more than 2.5 and, thus, above the
theoretical and controversial limit of concern of 1.0.%

*The M/P ratio represents the ratio of drug concentration in breast milk
to drug concentrations in maternal plasma. Hence, an M/P ratio less
than 1.0 should indicate that the drug transfer into breast milk is rela-
tively low, the preferred situation.

J Clin Psychiatry 69:4, April 2008



Published reports and manufacturer’s information de-
scribe only 41 babies exposed to olanzapine through
maternal milk. Five cases of unwanted events were re-
ported, although, on some occasions, olanzapine levelsin
the infant’s serum were undetectable. Of note, 2 of these
cases reported extrapyramidal reactions (Annamaria
Desiati, Eli Lilly Italia, written communication, Decem-
ber 2006, and Goldstein et al®®). Among the 13 infants
known to have been exposed to quetiapine through mater-
nal milk, 2 cases of dlight/mild transient neurodevel op-
mental delay were recorded.®® Only 3 infants exposed to
risperidone through maternal milk have been investi-
gated, and no adverse events were reported.

FGAs. There have been no reports of haloperidol-
induced adverse reactions among the small number of in-
fants with known exposure to the drug through maternal
milk. Also, few data are available on chlorpromazine:
overall, no more than 23 infants whose mothers continued
chlorpromazine therapy during breast-feeding have been
investigated, with 1 report of unwanted reactions (drowsi-
ness and lethargy).% During breast-feeding, the 6 infants
exposed to trifluoperazine, the 1 baby exposed to flupen-
thixol, and the 1 baby exposed to zuclopenthixol showed
no unwanted reaction.

CONCLUSIONS

No conclusions can be drawn about the risk/benefit
profile of use of the majority of antipsychotic medications
(aripiprazole, quetiapine, risperidone, ziprasidone, chlor-
promazine, flupenthixol, haloperidol, trifluoperazine, and
zuclopenthixol) in mothers with severe and persistent
mental disorders who wish to breast-feed their infants.
Therefore, when clinicians deem it indispensable to start
therapy with FGAs or SGAs in drug-naive women, the
choice of the safest option should be based on the general
effectiveness profile of each drug, with 2 possible ex-
ceptions: clozapine (until further information is pub-
lished, the drug should be considered contraindicated dur-
ing breast-feeding because of its liability of inducing
potential life-threatening events in the infant, such as
agranulocytosis) and olanzapine (the drug seems to be
associated with an increased risk of inducing extrapyra-
midal reactions in the breast-fed babies).®® Conversely, in
patients who need to continue antipsychotic therapy dur-
ing breast-feeding, it is suitable to maintain the previous
pharmacologic regimen if known as effective. Indeed,
breast-feeding is not a good period for attempting phar-
macologic switches.

Nevertheless, when clinicians are forced to choose be-
tween the option of favoring breast-feeding and contem-
porarily withdrawing antipsychotic medication and the
option of privileging psychopharmacologic regimen and
discontinuing breast-feeding, the second option should
be preferred.®® However, in these patients the response to
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pharmacologic treatment should be carefully monitored
in specific mother-baby units.”® Joint admission to a psy-
chiatric mother-baby unit could enable a mother to re-
ceive specific and optimal care for her mental impairment
and contemporarily to obtain support in developing her
maternal identity in order to prevent both attachment tur-
moil and mother-baby separation.” In fact, it has been
demonstrated that clinical and parenting outcomes areim-
proved in the case of joint mother-baby admission.”

In any case, in these vulnerable women, any psycho-
pharmacol ogic intervention must be supported by specific
psychosocial-educational programs, in order to improve
social integration, reduce unhealthy lifestyles and behav-
iors, support a sound mother-child bonding, facilitate ac-
cess to optimal medical care, and ensure maternal adher-
ence to treatments.?"

Drug names: aripiprazole (Abilify), chlorpromazine (Thorazine,
Sonazine, and others), clozapine (FazaClo, Clozaril, and others),
haloperidol (Haldol and others), lithium (Eskalith, Lithobid, and
others), olanzapine (Zyprexa), paroxetine (Paxil, Pexeva, and others),
quetiapine (Seroquel), risperidone (Risperdal), trifluoperazine
(Stelazine and others).
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