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Mood disorders in pregnancy may have a negative effect on self care andAbstract
pregnancy outcome that affects the mother directly and the child indirectly. Thus,
some women may require pharmacological treatment. Pharmacotherapy of mood
disorders during pregnancy implies specific considerations.

This paper presents an updated review of available studies on the treatment of
mood disorders and present knowledge on teratogenicity, neonatal effects and
long-term neurobehavioural effects for the different psychotropic drugs, including
treatment with selective serotonin reuptake inhibitors (SSRIs), tricyclic antide-
pressants (TCAs), other antidepressants, benzodiazepines, lithium, carba-
mazepine/valproic acid, lamotrigine and novel antipsychotics. However, the
existing knowledge on the use of antidepressants and mood stabilising agents
during pregnancy is hampered by a lack of results from randomised controlled
trials.

SSRIs and TCAs have not been associated with an increased risk of major
malformations, but poor neonatal adaptation has been described. Benzodiazepines
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used in the first trimester have been associated with orofacial clefts. Mood
stabilisers such as lithium, carbamazepine and valproic acid (sodium valproate)
are associated with an increased risk of fetal malformations. Both benzodi-
azepines and lithium may cause adaptation problems in the newborn. In utero
exposure to novel antipsychotics has not been associated with congenital malfor-
mations; however, the data are still limited. The knowledge about long-term
neurobehavioural effects in the offspring is still limited for all agents and requires
further investigation. Possible adverse effects of fetal exposure must be balanced
against the adverse effects of an untreated maternal mood disorder.

The pregnancy period is usually considered to be Pharmacotherapy of mood disorders during preg-
a time of wellbeing, with biological fulfilment and nancy and lactation implies specific considerations.
‘protection’ against psychiatric disorders.[1,2] In con- In addition to the woman, there is a vulnerable little
trast, the postpartum period is considered to be a individual. Research-based knowledge on the fetal
high-risk period for depression. However, recent safety of antidepressants and mood-stabilising
research has shown that the incidence of depression agents are limited, since pregnant women have been
during pregnancy is similar to the incidence of de- excluded from drug trials. Literature reviews and
pression in the postpartum period, i.e. 5–10% of treatment recommendations for mood disorders in
women.[3-6] Little is known about the course of pregnancy have been published.[25-32] However, the
bipolar disorder during pregnancy, but the postpar- literature on treatment is constantly expanding.
tum period is clearly a high-risk period for bipolar The purpose of this paper is to present an updated
episodes.[7,8] The lifetime prevalence of bipolar dis- review of available studies on the treatment of de-
order in the general population is 3–6.5%;[9] howev- pression and bipolar disorder in pregnancy. Based
er, the prevalence in pregnant women is not known. on published case reports, prospective and retro-
Childbirth is considered a trigger for severe bipolar spective studies, the present knowledge on ter-
episodes and postpartum psychosis sometimes indi- atogenicity, neonatal effects and long-term neurobe-
cates the onset of a bipolar disorder.[10] havioural effects will be presented for the different

For women of childbearing age, mood episodes psychotropic drugs.
may pose serious problems since they affect the
mother directly and the child indirectly through the 1. The Diagnosis of Depression
mother’s behaviours and mood.[11,12] Women with During Pregnancy
depression often present with decreased appetite

Symptoms such as changes in appetite, sleep,and, consequently, lower-than-expected weight gain
libido and energy levels are normal during pregnan-in pregnancy. A severe depression during pregnancy
cy, but may also be signs of depression. The coursemay contribute to poor self care and poor prenatal
of depressive disorders is heterogeneous, from acare.[13] In addition, pregnant women with depres-
single depressive episode associated with stressfulsion are also more likely to smoke and to use either
life events to chronic depression such as dysthymia.alcohol or illicit drugs; behaviours that further in-

crease risk to the fetus.[14,15] A number of studies A screening instrument, the Edinburgh Postnatal
have reported an association between maternal anxi- Depression Scale (EPDS),[33] does not include any
ety and stress during pregnancy and adverse preg- somatic symptoms. This scale was developed to
nancy outcomes, such as preterm labour and low detect women with postnatal depression, but has
birth weight.[16-24] Severe depression is also associ- also been validated for use in pregnancy.[34] It must
ated with a risk of self-injurious behaviour and be kept in mind that screening instruments used in
suicide. low prevalent populations identify a large propor-
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tion of false positive cases.[35] Therefore, a positive types of adverse effects on the fetus: (i) teratogenic
score on a self-rating questionnaire needs to be effects; (ii) neonatal toxicity and withdrawal syn-
followed by an interview clarifying the symptoms of dromes; or (iii) long-term neurobehavioural effects
depression and co-existing psychiatric disorders.[10] that are manifested by adverse behavioural or ad-
Since it is assumed that depression during pregnan- verse development in the child. However, neurode-
cy does not differ qualitatively from depression dur- velopmental delay in the child may also be a conse-
ing other periods of life,[36] validated general diag- quence of having a depressed mother. Congenital
nostic instruments for depression can be used. malformation is mainly due to first trimester expo-

sures,[43] since the organogenesis takes place in thisSome women who present with severe depressive
period.symptoms during pregnancy have an underlying

bipolar disorder. The essential feature of bipolar
disorder is one or more manic/hypomanic episodes 3. Principles of Treatment
that are usually accompanied by one or more major During Pregnancy
depressive episodes. Bipolar disorder is, according
to the fourth edition of the Diagnostic and Statistical

Depression in pregnant women may be treatedManual of Mental Disorders (DSM-IV),[37] subclas-
according to the same principles as in general. How-sified as mixed, manic or depressed depending on
ever, non-pharmacological therapies such as psy-the clinical features of the current episode. The
chosocial interventions and psychotherapy mayseverity of the manic or depressive episode is indi-
seem more relevant than otherwise. Some womencated as mild, moderate or severe, with or without
have their first depression in pregnancy. Others havepsychotic features. A milder form is cyclothymia,
a past history of depression and are taking psycho-where the mood episodes do not meet the criteria for
tropic drugs when they become pregnant. When tomania or major depression.
start, reduce or increase medication are important
questions for both groups. Unfortunately, studies on

2. Pharmacokinetics and Safety Aspects the impact of treatment of depression in pregnancy
of Treatment on adverse outcomes in the mother, her social net-

work or her child are lacking. Risk analyses and
estimating the number of women who need treat-Severe depression normally requires pharma-
ment to prevent the adverse effects of depression is,cotherapy. Women who have depression character-
therefore, not possible. Hence, the decision to treatised by an impaired ability to take care of them-
depression in pregnancy must still be based on theselves, insomnia, risk-taking behaviour, or suicidal
patient and the doctor’s best clinical judgement.ideation are candidates for pharmacotherapy in

pregnancy. Many women with a bipolar disorder are diag-
nosed prior to pregnancy since the disease debut isSubstantial physiological changes may occur
often during childbearing age.during pregnancy that may alter drug pharmacoki-

netics. These physiological changes can result in The use of psychotropic drugs during pregnancy
lower plasma concentrations of the psychotropic depends on illness severity and cycling. Patients
drug.[38] Because of this, it may be necessary to use with a single past episode of mania or women who
higher doses of some drugs during the last trimester are in a current period of long-time affective wellbe-
of pregnancy.[39] ing may reduce or discontinue the medication 2–3

As all commonly used psychoactive medications months prior to their attempts to conceive. Discon-
cross the placental barrier,[40] the woman’s health tinuation of the medication for women with severe
and disease management must be balanced against bipolar disorder is not advisable. Anxiolytic drugs
the risk of the infant’s exposure during pregnan- may also be used together with antipsychotic drugs
cy.[26,41,42] Psychotropic drugs have potentially three to control agitation during manic episodes.
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4. Literature Search 5. Treatment Options

In order to obtain the relevant information on
5.1 Non-Pharmacological Therapy

current treatment options of depression in pregnan-
cy a systematic literature search was performed in Several studies have demonstrated the efficacy of
MEDLINE, EMBASE and the Science Citation In- cognitive behavioural therapy and interpersonal
dex Expanded (ISI) from 1966 to March 2004. The psychotherapy in the treatment of moderate depres-
search strategy was (i) ‘antidepressive treatment’ sion.[44] Few randomised controlled trials have stud-
and ‘pregnancy’; and (ii) ‘antidepressant drug’ and ied the effect of non-pharmacological therapies dur-
‘pregnancy’. Almost 300 articles were found. The ing pregnancy. One study suggested that light ther-
treatment of bipolar disorders in pregnancy was also apy is beneficial for the treatment of depression
investigated. The search strategy was (iii) ‘bipolar during pregnancy if there is a seasonal component to
disorder’, ‘pregnancy’ and ‘treatment’. In excess of the depression.[45] Another study compared interper-
100 articles were found. sonal psychotherapy to a parenting education pro-

When the search was restricted to reviews and gramme for antepartum depression.[46] Interpersonal
empirical studies (case reports, prospective clinical psychotherapy resulted in a significant mood im-
and retrospective studies) in the English language, provement relative to the parenting education pro-
158 articles were included. A total of 83 of these 158 gramme. Interpersonal therapy has been considered
articles were reviews. Randomised controlled trials to be particularly useful during pregnancy and post-
on psychotropic drugs in pregnant women do not partum in that it directly addresses issues associated
exist. with role transitions and relation to the partner. No

controlled trials have been performed on the effectIn addition, the search word ‘pregnancy’ was
of non-pharmacological interventions on bipolarcombined with the generic name of each relevant
disorders among pregnant women. Supportive psy-psychotropic drug or drug group: fluoxetine (57
chotherapy has primarily focused on adherence toarticles), paroxetine (17 articles), sertraline (18 arti-
medical treatment and daily life function.cles), citalopram (8 articles), fluvoxamine (7 arti-

cles), escitalopram (0 articles), mirtazapine (0 arti- The limited knowledge of adverse effects of
cles), nefazodone (0 articles), trazodone (1 article), psychotropic drugs has increased the attractiveness
reboxetine (0 articles), tricyclic antidepressants (45 of electroconvulsive therapy (ECT) for pregnant
articles), monoamine oxidase inhibitors (0 articles), women with severe depression. Pregnancy was ear-
moclobemide (1 article), benzodiazepines (82 arti- lier considered a specific contraindication for ECT.
cles), buspirone (0 articles), lithium (168 articles), More recently, ECT during pregnancy has come to
valproic acid (172 articles), carbamazepine (170 be seen as a relatively safe and effective treatment if
articles), lamotrigine (19 articles), risperidone (3 steps are taken to decrease potential risks. Potential
articles), clozapine (13 articles), olanzapine (9 arti- risks include fetal cardiac arrhythmia, vaginal bleed-
cles), quetiapine (3 articles), ziprasidone (0 articles), ing, uterine contraction, abdominal pain, premature
aripiprazole (0 articles), amisulpride (0 articles) and labour, stillbirth, fetal respiratory distress, terato-
sertindole (0 articles). Several articles included in- genicity, aortocaval compression, fetal hypoxia and
formation on more than one drug. adverse effects of the anaesthetic medication.[47,48]

The final searches added 548 abstracts to the In a review including 300 case reports with ECT-
initial 158 papers that were considered for this re- treatment for whom no preventive steps were taken,
view. After restricting the search to empirical stud- complications were noted in 28 cases (9.3%).[48] The
ies in the English language, the number of articles most serious complications were miscarriages (n =
was reduced to 313. However, given the constraints 5), stillbirths (n = 3) and congenital anomalies (n =
of space, only the most relevant articles are included 5). However, neither the number of complications
in this review. nor the pattern of congenital anomalies suggests a
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definite association with the ECT. Caution has been described in one prospective study,[56] whereas these
recommended in prescribing ECT to patients in the symptoms were not seen in other follow-up stud-
first trimester of pregnancy.[49] ies.[51,54,57] Moreover, another prospective study

The preventive steps to minimise potential com- found an increased risk for neonatal respiratory dis-
plications of ECT include discontinuation of non- tress after maternal third trimester paroxetine use.[69]

essential anticholinergic medication, uterine tocody- A retrospective study found a higher incidence of
namometry, intravenous hydration and administra- special nursery care admissions for neonates ex-
tion of antacid to raise gastric pH. During ECT, posed to fluoxetine in late pregnancy than for infants
elevating the woman’s right hip, external fetal cardi- exposed in early pregnancy.[70] However, in this
ac monitoring and intubation is recommended. Hy- study, SSRI use in the last part of pregnancy may
perventilation should be avoided. With these extra have been associated with more severe depression
precautions, ECT may be administered relatively and, hence, confounded the results. The neonatal
safely and effectively during pregnancy.[48]

adaption problems after SSRI exposure have
seemed to resolve within 2 weeks without specific

5.2 Selective Serotonin Reuptake Inhibitors intervention.[68]

In addition, other perinatal complications such asSince the selective serotonin reuptake inhibitor
low Apgar scores,[71-73] low birth weight[56] and pre-(SSRI) fluoxetine was approved in the US for treat-
maturity[55,72] have been described among childrenment of major depression in 1987, several other
exposed to SSRIs during pregnancy. In all exceptSSRIs have been approved and are now used world-
one of these studies,[71] possible confounders, suchwide. The SSRIs are, no doubt, the most widely used

group of antidepressant drugs,[50] not only in the as maternal depression, were not measured during
general population but probably also in pregnant pregnancy and may have confounded the results. A
women in Western countries. few case reports have described intracerebral haem-

To date, no study suggests an increased risk of orrhage in SSRI-exposed neonates,[65,74] but it is not
congenital malformations for any of the SSRIs known whether the frequency is higher than in unex-
(fluoxetine, paroxetine, sertraline, citalopram, es- posed neonates.
citalopram, fluvoxamine).[51-59] However, one pro- No evidence of neurobehavioural long-term ef-
spective study has reported increased risk for minor fects have been found in children exposed to a SSRI
anomalies in the offspring of women exposed to in utero.[54,72,75-77] However, one study suggests that
fluoxetine in the first trimester.[56] This study has prenatal SSRI exposure may have subtle effects on
been criticised for lack of control for the severity of

motor development and motor control[71] and other
depressive illness and maternal age.[60]

authors have also expressed concern in this mat-
Several case reports have described various

ter.[78]

symptoms in the newborn infant, such as jitteriness,
The possible impact of fluoxetine on human re-irritability, constant crying, shivering, increased to-

production was recently evaluated by the US Centernus, eating and sleeping difficulties and even con-
for Evaluation of Risks to Human Reproductionvulsions.[61-66] These symptoms may occur in infants
(CERHR, National Toxicology Program).[79] Thewho have been exposed in utero and abruptly be-
CERHR concluded that third trimester exposure tocome unexposed after birth.[67] It has been suggested
therapeutic doses of fluoxetine is associated with anthat the mechanism behind these symptoms is CNS
increased risk of poor neonatal adaptation, as well asserotonergic overstimulation rather than SSRI with-
increased admissions to special care nurseries. Thedrawal syndrome.[68]

panel also suspected shortening of gestation andAn increased risk of poor neonatal adaption, in-
reduced birth weight at term. Finally, they conclud-cluding respiratory difficulty, cyanosis and jitteri-

ness, among infants exposed to fluoxetine has been ed that the long-term implications of these findings
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could not be evaluated without further longitudinal Prospective data on 150 women exposed to
data. venlafaxine during the first trimester suggest no

increase in major malformation compared with non-
exposed controls.[87] However, a larger study is re-5.3 Tricyclic Antidepressants
quired to ensure there is no increased risk of malfor-

Tricyclic antidepressants have been used for de- mations. To date, prospective data on the use of
cades in the treatment of depression. These agents mirtazapine, nefazodone, trazodone, reboxetine and
have, to a large extent, been replaced by the SSRIs, moclobemide are not available.
since the tricyclic antidepressants have more un- Limited information exists on the reproductive
favourable anticholinergic adverse effects. Of the safety of monoamine oxidase inhibitors. In a small
tricyclic antidepressants, desipramine and nor- sample-sized study, including 21 mother-infant
triptyline are preferred in pregnancy since these pairs, an increase in congenital malformations after
drugs are the least anticholinergic and the least in utero exposure was reported.[88] Monoamine oxi-
likely to exacerbate orthostatic hypotension, which dase inhibitors should also be avoided in pregnant
often occurs in pregnancies. Studies conducted to women because of the risk of hypertensive crisis.[89]

date have shown no increased risk of major malfor-
mations after in utero exposure to tricyclic an- 5.5 Benzodiazepines
tidepressants.[52,53,80,81]

Benzodiazepines have been reported to be effec-Perinatal syndromes in infants exposed to an-
tive in the treatment of generalised anxiety andtidepressants in utero have been described. With-
phobic situations. They are discussed here sincedrawal syndromes include jitteriness, irritability
they are sometimes used in the treatment of depres-and, less commonly, seizures.[82-86] In addition,
sion and in manic episodes to control agitation. Theysymptoms secondary to rebound cholinergic hyper-
are probably the most widely prescribed psycho-activity, such as functional bowel obstruction and
tropic drugs, with diazepam being the single mosturinary retention, have been described.[86] In all re-
prescribed agent in the class.[90]ported cases, these symptoms have been transient. In

The potential teratogenicity of benzodiazepinesorder to avoid these symptoms in offspring, it has
remains controversial, but a large meta-analysis sug-been recommended that the dose of tricyclic an-
gested a 2-fold increase in the risk of orofacialtidepressants be reduced prior to the time of deliv-
clefts.[91] However, the absolute risk of cleft anoma-ery.[83-85] However, others have argued that tapering
lies associated with first-trimester exposure tothe antidepressants may pose a greater risk to the
benzodiazepine is low (<1%).[91]fetus than extrauterine withdrawal and places the

There is evidence that third trimester exposure towoman at risk for relapse.[25] There are still very few
benzodiazepines may cause a specific syndrome instudies addressing possible neurodevelopmental de-
the newborn infant, known as ‘the floppy infantlay in the antidepressant-exposed infants.[54,72,76]

syndrome’.[92-94] Hypotonia, lethargy, poor tempera-These studies included 80, 209 and 46 in utero-
ture regulation and low Apgar scores characteriseexposed children, respectively.
this condition. Withdrawal syndromes may also oc-
cur.[92-94] There are still very few studies addressing5.4 Other Antidepressants
possible long-term effects in the offspring. Howev-
er, one report suggested a general delay in mentalOther antidepressants can also be used for the
development up to 18 months of age, which wastreatment of depressive disorders, such as venlafax-
measured by the Griffith’s Developmental Scale.[95]ine, mirtazapine, nefazodone, trazodone, reboxetine,

moclobemide and monoamine oxidase inhibitors. If benzodiazepines are needed during pregnancy,
Some of these drugs are relatively new and have the lowest effective dose should be used. If possible,
only recently been approved. the use of shorter-acting drugs such as oxazepam
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should be considered and use discontinued prior to Lithium should preferably be avoided during
delivery. pregnancy, at least during the first trimester when

the organogenesis takes place. If lithium treatmentAlthough benzodiazepines are often used as pri-
in pregnancy is considered necessary, it is importantmary pharmacotherapy in anxiety disorders, cogni-
to use monotherapy, the lowest effective dose andtive behaviour therapy and SSRIs are considered
multiple doses to avoid high peak exposures in themore effective and safer in pregnancy.[96] There is,
infant. The renal lithium clearance increases duringto our knowledge, no published data on the effects
pregnancy; hence, the serum lithium concentrationof in utero exposure of the anxiolytic drug, bus-
falls. Therefore, it is important to repeatedly mea-pirone.
sure the serum concentration during pregnancy. If
the lithium dose has been increased during pregnan-5.6 Lithium
cy it should be decreased in early labour in order to

Lithium is widely used as a mood stabiliser in avoid lithium intoxication in the woman after deliv-
subjects with bipolar disorder. Since approximately ery.[103]

half of the patients have their first episode before the
age of 30 years, it is inevitable that many women 5.7 Antiepileptic Drugs
become pregnant while being treated with lithium.

Carbamazepine and valproic acid have been usedThe impact of lithium in pregnancy has been well
as a treatment of epilepsy for decades. These drugsstudied. In utero exposure is associated with an
are now also used as an alternative to lithium in theincreased risk of congenital heart defects. Epstein’s
treatment of bipolar disorders.anomaly is the most severe cardiac anomaly associ-

In utero exposure to carbamazepine and valproicated with lithium treatment. However, the absolute
acid has been associated with an increased risk ofrisk of Epstein’s anomaly is very low (1 of 1000),
neural tube defects. Approximately 0.5–1% of thebut the risk is somewhat higher for other, less se-
infants exposed to carbamazepine and 1–5% of thevere, congenital heart defects.[52,97] Lithium use has
infants exposed to valproic acid are reported to havealso been associated with premature delivery[98] and
neural  tube defects.[52,104]  Oral clefts  and  otherfetal loss.[99]

congenital malformations have also been de-The teratogenic risk associated with lithium treat-
scribed.[105,106] Neural tube defects from any causement during pregnancy needs to be balanced against
are associated with low maternal folate levels. Dailythe risk of manic or depressive relapse in the mother
intake of folate (4 mg/day) beginning 4 weeksfollowing medication discontinuation. Signs of lithi-
before conception has been recommended to de-um intoxication have been reported in the offspring
crease the risk of neural tube defects.[107] However, aeven at therapeutic maternal blood concentrations of
specific protective effect of folate during antiepilep-lithium. Such symptoms include hypotonia, cyano-
tic drug therapy has not been demonstrated insis, lethargy and hypothermia.[100,101] No delayed
humans.neurobehavioural development after the neonatal

period has been seen. However, to our knowledge, To our knowledge, there are few reports of neo-
only one study addressing this question has been natal toxicity caused by carbamazepine, whereas the
performed, which was based on the so-called ‘Reg- risk of neonatal toxicity seems to be higher for
ister of Lithium Babies’.[102] The development of in valproic acid.[108] Carbamazepine is metabolised rel-
utero exposed children was compared with that of atively rapidly neonatally, which may explain a
their non-exposed siblings. No significant differ- relatively low risk of adverse effects in the child. So
ences were found between the two groups. Howev- far, data on prenatal carbamazepine exposure are
er, the study sample was small and the information contradictory regarding neurobehavioural long-term
was not based on objective measures, but on the effects[109-111] and scarce regarding valproic acid.[111]

mothers’ assessment. It has also been suggested that it is the epilepsy itself
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that causes developmental delay in the child. Lower azines (low-potency) and haloperidol (high-poten-
IQ values have been suggested among children of cy). A meta-analysis reported a slightly increased
epileptic mothers not using any medication.[112,113] risk of congenital malformations after first trimester
However, others have found no impaired cognitive exposure to low-potency antipsychotic drugs and
function.[114] prenatal exposure may give a small increase of poor

outcome.[52] To date, there is no conclusive evidenceMany clinicians prefer to prescribe lithium in
of an association between the risk of malformationpregnant women since the risk of Ebstein’s anomaly
and haloperidol.is relatively remote compared with the risk of neural

There is no conclusive evidence of an increasedtube defects after exposure to antiepileptics.[25] A
risk of congenital malformations after exposure tosubstantial proportion of the fetal malformations
novel antipsychotics. However, few studies havemay be detected by prenatal diagnosis. Therefore,
been performed.[117,118] There is, to our knowledge,fetal ultrasound examination has been recommend-
no data on neonatal effects or neurobehaviouraled when any of the mood stabilisers are used.[52]

long-term effects associated with the use of novelThe second-generation antiepileptic lamotrigine
antipsychotic drugs during pregnancy.has been used as a treatment for epilepsy for more

than a decade and is today often the first choice for
5.9 Summary of Safety Considerationspatients with the condition. Lamotrigine has also

recently been approved as a mood stabilising ther- Table I includes the teratogenicity, neonatal ef-
apy and appears to be less harmful to the fetus than fects and long-term neurobehavioural risks associat-
traditional antiepileptic drugs. The International ed with antidepressant and mood-stabilising agents
Lamotrigine Registry of GlaxoSmithKline[115] in- during pregnancy.
cluded (until March 2004) 414 pregnant women
exposed to lamotrigine monotherapy, of whom 12 6. Conclusions
women had offspring with major defects. This sam-

Diagnosing depression in pregnant women is dif-ple is still of insufficient size to reach definite con-
ficult because many common ‘normal’ symptomsclusions about the possible teratogenic risk of this
during pregnancy may be misconstrued as depres-drug. Prospective data on 51 women exposed during
sive symptomatology. Depressive symptoms maypregnancy also suggest that there is no increase in
also falsely be interpreted as pregnancy related.major malformations.[116] However, the sample size

Non-pharmacological interventions may be use-was too small to draw any definite conclusions.
ful for patients with mild to moderate depressive
illness. However, the lack of evidence-based knowl-5.8 Antipsychotic Agents
edge on non-pharmacological antidepressant thera-

Severe depression with psychotic features may pies in pregnant women is striking.
require antipsychotic medication. Antipsychotic Pregnant women with severe depression may re-
agents can generally be grouped into three classes: quire pharmacological treatment. SSRIs and tricy-
(i) low-potency antipsychotics such as phenothi- clic antidepressants have not been associated with
azines; (ii) high-potency antipsychotics such as an increased risk of major malformations. However,
haloperidol; and (iii) novel antipsychotics such as poor neonatal adaptation has been described. Benzo-
risperidone, clozapine, olanzapine, quetiapine, diazepines used in the first trimester have been
ziprasidone, aripiprazole, amisulpride and sertin- associated with orofacial clefts. Mood stabilisers
dole. Some of the novel antipsychotic agents have such as lithium, carbamazepine and valproic acid
also been recommended as monotherapy in the treat- are associated with an increased risk of fetal malfor-
ment of bipolar disorders. mations. Both benzodiazepines and lithium used in

The antipsychotic drugs that have been most high doses in the last trimester of pregnancy may
thoroughly studied in pregnancy are the phenothi- cause adaptation problems in the newborn. In utero
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Table I. Adverse effects associated with antidepressant and mood-stabilising agents during pregnancy

Drug Teratogenicity Neonatal effects Long-term neurobehavioural effects

Selective serotonin Appear to be relatively safe Various perinatal complications Limited evidence of neurobehavioural
reuptake inhibitors effects, requires further investigation

Tricyclic antidepressants No increased risk of major Anticholinergic effects and No conclusive evidence of
malformations withdrawal syndromes neurobehavioural effects

Other antidepressants Limited data Limited data Limited data

Benzodiazepines Possible risk of cleft palate ‘Floppy infant syndrome’ and Some evidence of developmental delay
withdrawal syndromes

Lithium Increased risk of cardiac Risk of lithium intoxication in the Limited data
anomalies newborn

Carbamazepine/valproic Increased risk of neural tube Limited data Difficult to determine because of
acid defects, but also other confounding effects of maternal epilepsy

congenital malformations

Lamotrigine Probably no increased risk; Limited data Limited data
however, limited data

Novel antipsychotics Probably no increased risk; Limited data Limited data
however, limited data

2. Altshuler L, Hendrick V, Cohen L. Course of mood and anxietyexposure to novel antipsychotics has not been asso-
disorders during pregnancy and the postpartum period. J Clin

ciated with congenital malformations; however, the Psychiatry 1998; 59: 29-33

data are still limited. The knowledge about neurobe- 3. Evans J, Heron J, Francomb H, et al. Cohort study of depressed
mood during pregnancy and after childbirth. BMJ 2001; 323:havioural effects in offspring is still limited for all
257-60

agents.
4. Eberhard-Gran M, Tambs K, Opjordsmoen S, et al. Depression

The existing knowledge on the consequences of during pregnancy and after delivery: a repeated measurement
study. J Psychosom Obstet Gynecol 2004; 25: 15-21the use of antidepressants during pregnancy suffers

5. Johanson R, Chapman G, Murray L, et al. The North Stafford-from a lack of results from randomised controlled
shire Maternity Hospital prospective study of pregnancy-asso-

trials. Most of the observational studies can be ciated  depression. J Psychosom  Obstet Gynaecol 2000; 21:
93-7criticised for inadequate design, such as small sam-

6. Josefsson A, Berg G, Nordin C, et al. Prevalence of depressiveple sizes, short follow-up times and lack of control
symptoms in late pregnancy and postpartum. Acta Obstet

for confounding factors. Systematic research is Gynecol Scand 2001; 80: 251-5

needed to gain knowledge on the effects of in utero 7. Brockington I, Cernick K, Schofield E, et al. Puerperal psycho-
sis. Arch Gen Psychiatry 1981; 38: 829-33antidepressant exposure on child development. Pos-
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tropic drugs must be balanced against the adverse 9. Angst J. The emerging epidemiology of hypomania and bipolar

II disorder. J Affect Disord 1998; 50: 143-51effects of untreated maternal mood disorders. How-
10. Brockington I. Postpartum psychiatric disorders. Lancet 2004;ever, the wellbeing of the mother is crucial for the

363: 303-10wellbeing of the fetus.
11. Watson JP, Elliot SA, Rugg AJ. Psychiatric disorder in pregnan-

cy  and  the  first postnatal  year. Br  J Psychiatry 1984; 144:
453-62Acknowledgements

12. Kumar R, Robson KM. A prospective study of emotional disor-
ders in child-bearing women. Br J Psychiatry 1984; 144: 35-47The authors have no financial or other relationship that

13. Zuckerman B, Amaro H, Bauchner H, et al. Depressive symp-might lead to a conflict of interest in this article. This research
toms during pregnancy: relationship to poor health behaviors.was supported by the Norwegian Research Council.
Am J Obstet Gynecol 1989; 160: 1107-11

14. Peacock JL, Bland JM, Andersen HR. Preterm delivery: effects
of socioeconomic factors, psychological stress, smoking, alco-References
hol, and caffeine. BMJ 1995; 311: 531-51. Paffenbarger R. Epidemiological aspects of mental illness asso-

ciated with childbearing. In: Brockington I, Kumar R, editors. 15. Pollack H, Lantz PM, Frohna JG. Maternal smoking and ad-
Motherhood and mental illness. London: Academic Press, verse birth outcomes among singletons and twins. Am J Public
1982: 19-36 Health 2000; 90: 395-400

© 2005 Adis Data Information BV. All rights reserved. Drug Safety 2005; 28 (8)



704 Eberhard-Gran et al.

16. Pritchard C, Teo P. Preterm birth, low birth weight, and the 37. American Psychiatric Association. Diagnostic and statistical
stressfulness of the household role for pregnant women. Soc manual of mental disorders. 4th ed. Washington, DC: Ameri-
Sci Med 1994; 38: 89-96 can Psychiatric Press, 1994

38. Altshuler L, Hendrick V. Pregnancy and psychotropic medica-17. Rini C, Dunkel-Schetter C, Wadhwa P, et al. Psychological
tion. J Clin Pharmacol 1996; 16: 78-80adaptation and birth outcomes: the role of personal resources,

stress, and sociocultural context in pregnancy. Health Psychol 39. Wisner KL, Perel JM, Wheeler SB. Tricyclic dose requirements
1999; 18: 333-45 across pregnancy. Am J Psychiatry 1993; 150: 1541-2

40. Levy G. Pharmacokinetics of fetal and neonatal exposure to18. Teixeira J, Fisk N, Glover V. Association between maternal
drugs. Obstet Gynecol 1981; 58 (5 Suppl.): 9S-16Sanxiety in pregnancy and increased uterine artery resistance

index: cohort based study. BMJ 1999; 318: 153-7 41. Cohen L, Rosenbaum J. Psychotropic drug use during pregnan-
cy: weighing the risks. J Clin Psychiatry 2003; 59: 18-2819. Copper R, Goldenberg R, Das A, et al. The preterm prediction

study: maternal stress is associated with spontaneous preterm 42. Hendrick V, Altshuler L. Management of major depression
birth at less than thirty-five weeks’ gestation. Am J Obstet during pregnancy. Am J Psychiatry 2002; 159: 1667-73
Gynecol 1996; 175: 1286-92 43. Moore K. The developing human: clinically oriented embryolo-

gy. 6th ed. Philadelphia (PA): WB Saunders Co, 199820. Paarlberg K, Vingerhoets J, Passchier J, et al. Psychosocial
predictors of low birthweight: a prospective study. Br J Obstet 44. Elkin I, Shea M, Watkins J, et al. National Institute of Mental
Gynaecol 1999; 106: 834-41 Health Treatment of Depression Collaborative Research Pro-

gram: general effectiveness of treatments. Arch Gen Psychia-21. Wadhwa P, Sandman C, Porto M, et al. The association between
try 1989; 46: 971-82prenatal stress and infant birth weight and gestational age at

45. Oren D, Wisner K, Spinelli M, et al. An open trial of morningbirth: a prospective investigation. Am J Obstet Gynecol 1993;
light therapy for treatment of antepartum depression. Am J169: 858-65
Psychiatry 2002; 159: 666-922. Hedegaard M, Henriksen T, Secher N, et al. Do stressful life

46. Spinelli M, Endicott J. Controlled clinical trial of interpersonalevents affect duration of gestation and risk of preterm deliv-
psychotherapy versus parenting education program for de-ery? Epidemiology 1996; 7: 339-45
pressed pregnant women. Am J Psychiatry 2003; 160: 555-6223. Lobel M, Dunkel-Schetter C, Scrimshaw S. Prenatal maternal

47. Rabheru K. The use of electroconvulsive therapy in specialstress and prematurity: a prospective study of socioeconomi-
patient populations. Can J Psychiatry 2001; 46: 710-9cally disadvantaged women. Health Psychol 1992; 11: 32-40

48. Miller L. Use of electroconvulsive therapy during pregnancy.24. Reeb K, Graham A, Zyzanski S, et al. Predicting low
Hosp Community Psychiatry 1994; 45: 444-50birthweight and complicated labor in urban black women: a

49. Moreno M, Munoz J, Valderrabanos J, et al. Electroconvulsivebiopsychosocial perspective. Soc Sci Med 1987; 25: 1321-7
therapy in first trimester of pregnancy. J ECT 1998; 4: 251-425. Marcus S, Barry K, Flynn H, et al. Treatment guidelines for

50. Stokes P, Holtz A. Fluoxetine tenth anniversary update: thedepression in pregnancy. Int J Gynaecol Obstet 2001; 72:
progress continues. Clin Ther 1997; 19: 1135-25061-70

51. Kulin N, Pastuszak A, Sage S, et al. Pregnancy outcome follow-26. Ward R, Zamorski M. Benefits and risks of psychiatric medica-
ing maternal use of new selective seretonin reuptake inhibitors:tions during pregnancy. Am Fam Physician 2002; 15: 629-36
a prospective controlled multicenter study. JAMA 1998; 279:27. Nonacs R, Cohen L. Depression during pregnancy: diagnosis
609-10and treatment options. J Clin Psychiatry 2002; 63: 24-30

52. Altshuler L, Cohen L, Szuba M, et al. Pharmacologic manage-28. Altshuler L. The use of SSRIs in depressive disorders specific to
ment of psychiatric illness during pregnancy: dilemmas andwomen. J Clin Psychiatry 2002; 63: 3-8
guidelines. Am J Psychiatry 1996; 153: 592-606

29. Newport D, Wilcox M, Stowe Z. Antidepressants during preg-
53. McElhatton P, Garbis H, Elefant E, et al. The outcome of

nancy and lactation: defining exposure and treatment issues.
pregnancy in 689 women exposed to therapeutic doses of

Semin Perinatol 2001; 25: 177-90
antidepressants: a collaborative study of the European Net-

30. Wisner K, Gelenberg A, Leonard H, et al. Pharmacologic treat- work of Teratology Information Services (ENTIS). Reprod
ment of depression during pregnancy. JAMA 1999; 282: Toxicol 1996; 10: 285-94
1264-9 54. Nulman I, Rovert J, Stewart D, et al. Neurodevelopment of

31. Grush L, Cohen L. Treatment of depression during pregnancy: children exposed in utero to antidepressant drugs. N Engl J
balancing the risks. Harv Rev Psychiatry 1998; 6: 105-9 Med 1997; 336: 258-362

32. Yonkers K, Wisner K, Stowe Z, et al. Management of bipolar 55. Ericson A, Kallen B, Wiholm B. Delivery outcome after the use
disorder during pregnancy and the postpartum period. Am J of antidepressants in early pregnancy. Eur J Pharmacol 1999;
Psychiatry 2004; 161: 608-20 55: 503-8

33. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres- 56. Chambers C, Johnson K, Dick L, et al. Birth outcomes in
sion: development of the 10-item Edinburgh Postnatal Depres- pregnant women taking fluoxetine. N Engl J Med 1996; 335:
sion Scale. Br J Psychiatry 1987; 150: 782-6 1010-5

34. Murray L, Cox J. Screening for depression during pregnancy 57. Pastuszak A, Schick-Boschetto B, Zuber C, et al. Pregnancy
with the Edinburgh postnatal depression scale (EPDS). J outcome following first-trimester exposure to fluoxetine
Reprod Infant Psychol 1990; 8: 99-107 (Prozac). JAMA 1993; 269: 2246-8

35. Eberhard-Gran M, Eskild A, Tambs K, et al. Review of valida- 58. Goldstein D, Corbin L, Sundell K. Effects of first-trimester
tion studies of the Edinburgh Postnatal Depression Scale. Acta fluoxetine exposure on the newborn. Obstet Gynecol 1997; 89:
Psychiatr Scand 2001; 104: 243-9 713-8

36. O’Hara MW, Zekoski E. Postpartum depression: a comprehen- 59. Addis A, Koren G. Safety of fluoxetine during the first trimester
sive review. In: Kumar R, Brockington I, editors. Motherhood of pregnancy: a meta-analytical review of epidemiological
and mental illness. London: Wright, 1988: 17-63 studies. Psychol Med 2000; 30: 89-94

© 2005 Adis Data Information BV. All rights reserved. Drug Safety 2005; 28 (8)



Treating Mood Disorders During Pregnancy 705

60. Robert E. Treatment depression in pregnancy. N Engl J Med 82. Bromiker R, Kaplan M. Apparant intrauterine fetal withdrawal
1996; 335: 1056-8 from chlomipramine hydrochloride. JAMA 1994; 272: 1722-3

61. Nordeng H, Lindemann R, Perminov K, et al. Neonatal with- 83. Cowe L, Lloyd D, Dawling S. Neonatal convulsions caused by
drawal syndrome after in utero exposure to selective serotonin withdrawal from maternal clomipramine. BMJ 1982; 284:
reuptake inhibitors. Acta Pædiatr 2001; 90: 288-91 1837-8

62. Dahl M, Olhager E, Ahlner J. Paroxetine withdrawal syndrome 84. Eggermont E. Withdrawal symptoms in neonates associated
in a neonate. Br J Psychiatry 1997; 171: 391-2 with maternal imipramine therapy [letter]. Lancet 1973; II: 680

63. Nijhuis I, Kok-Van Rooij G, Bosschaart A. Withdrawal reac- 85. Schimmell M, Katz E, Shaag Y, et al. Toxic neonatal effects
tions of a premature neonate after maternal use of paroxetine following maternal clomipramine therapy. J Toxicol Clin Tox-
[letter]. Arch Dis Child Fetal Neonatal Ed 2001; 84: F77 icol 1991; 29: 479-84

64. Spencer M. Fluoxetine hydrochloride (Prozac) toxicity in a 86. Webster P. Withdrawal symptoms in neonates associated with
neonate. Pediatrics 1993; 92: 721-2 maternal antidepressant therapy. Lancet 1973; II: 318-9

65. Mhanna M, Bennet JI, Izatt S. Potential fluoxetine chloride 87. Einarson A, Fatoye B, Sarkar M, et al. Pregnancy outcome
(Prozac) toxicity in a newborn. Pediatrics 1997; 100: 158-9 following gestational exposure to venlafaxin: a multicenter

prospective controlled study. Am J Psychiatry 2001; 158:66. Kent L, Laidlaw J. Suspected congenital sertraline dependence.
1728-30Br J Psychiatry 1995; 167: 412-3

88. Heinonen O, Slone D, Shapiro S. Birth defects and drugs in67. American Academy of Pediatrics. Committee on drugs: neona-
pregnancy. Littleton (MA): Publishing Services Group, 1977tal drug withdrawal. Pediatrics 1998; 101: 1079-88

89. Cooper AJ. Tyramine and irreversible monoamine oxidase in-68. Laine K, Heikkinen T, Ekblad U, et al. Effects of exposure to
hibitors in clinical practice. Br J Psychiatry Suppl 1989; (6):selective serotonin reuptake inhibitors during pregnancy on
38-45serotonergic symptoms in newborns and cord blood

monoamine and prolactin concentrations. Arch Gen Psychiatry 90. Shade RJ, Greenblatt DJ. Use of benzodiazepines in anxiety
2003; 60: 720-6 disorders. N Eng J Med 1993; 328: 1398-405

69. Costei A, Kozer E, Ho T, et al. Perinatal outcome following 91. Dolovich L, Addis A, Vaillancourt J, et al. Benzodiazepine use
third trimester exposure to paroxetine. Arch Pediatr Adolesc in pregnancy and  major malformations or  oral cleft: meta-
Med 2002; 156: 1129-32 analysis  of cohort and case-control studies. BMJ 1998; 317:

839-4370. Cohen L, Heller A, Bailey J, et al. Birth outcome following
prenatal exposure  to  fluoxetine. Biol Psychiatry 2000; 48: 92. Iqbal M, Sobhan T, Ryals T. Effects of commonly used
996-1000 benzodiazepines on the fetus, the neonate, and the nursing

infant. Psychiatr Serv 2002; 53: 39-4971. Casper R, Fleisher B, Lee-Ancajas J, et al. Follow-up of chil-
dren of depressed mothers exposed or not exposed to an- 93. McElhatton P. The effects of benzodiazepine use during preg-
tidepressant drugs  during  pregnancy. J Pediatr 2003; 142: nancy and lactation. Reprod Toxicol 1994; 8: 461-75
402-8 94. McGrath C, Buist A, Norman T. Treatment of anxiety during

pregnancy. Drug Saf 1999; 20: 171-8672. Simon G, Cunningham M, Davis R. Outcomes of prenatal
antidepressant exposure. Am J Psychiatry 2002; 159: 2055-61 95. Viggedal G. Mental development in late infancy after prenatal

exposure to benzodiazepines: a prospective study. J Child73. Kallen B. Neonate characteristics after maternal use of an-
Psychol Psychiatry 1993; 34: 295-305tidepressants in late pregnancy. Arch Pediatr Adolesc Med

2004; 158: 312-6 96. Nesse R, Zamorski M. Anxiety disorders in primary care. In:
Knesper D, Riba M, Schwenk T, editors. Primary care psychia-74. Duijvestijn Y, Kalmeijer M, Passier A, et al. Neonatal intraven-
try. Philadelphia (PA): Saunders, 1997: 132-162tricular haemorrhage associated with maternal use of paroxe-

tine. Br J Clin Pharmacol 2003; 56: 581-2 97. Cohen L, Friedman J, Jefferson J, et al. A reevaluation of risk of
in utero exposure to lithium. JAMA 1994; 271: 146-5075. Heikkinen T, Ekblad U, Palo P, et al. Pharmacokinetics of

fluoxetine and norfluoxetine in pregancy and lactation. Clin 98. Troyer W, Pereira G, Lannon R, et al. Association of maternal
Pharmacol Ther 2003; 73: 330-7 lithium exposure and premature delivery. J Perinatol 1993; 13:

123-776. Nulman I, Rovet J, Stewart D, et al. Child development follow-
ing exposure to tricyclic antidepressants or fluoxetine through- 99. Stewart D, Klompenhouwer J, Kendell R, et al. Prophylactic
out fetal life: a prospective, controlled study. Am J Psychiatry lithium in puerperal psychosis: the experience of three centres.
2002; 159: 1889-95 Br J Psychiatry 1991; 158: 393-7

77. Heikkinen T, Ekblad U, Kero P, et al. Citalopram in pregnancy 100. Wisner K, Perel J. Psychopharmacological treatment during
and lactation. Clin Pharmacol Ther 2002; 72: 184-91 pregnancy. In: Jensvold M, Halbreich U, Hamilton J, editors.

Psychopharmacology and women: sex, gender and hormones.78. Zeskind P, Stephens L. Maternal selective serotonin reuptake
Washington, DC: American Psychiatric Press, 1996: 191-224inhibitor use during pregnancy and newborn neurobehavior.

Pediatrics 2004; 113: 368-75 101. Sitland-Marken P, Rickman L, Wells B, et al. Pharmacological
management of acute mania in pregnancy. J Clin Psychophar-79. The National Toxicology Program (NTP). Center for Evaluation
macol 1989; 9: 78-87of Risks to Human Reproduction (CERHR). Monograph on

the potential human reproductive effects of fluoxetine: appen- 102. Schou M. What happened later to the lithium babies? A follow-
dix II: 143, 2004 Nov [online]. Available from URL: http:// up study of children born without malformations. Acta
www.cerhr.niehs.nih.gov [Accessed 2004 Dec 1] Psychiatr Scand 1976; 54: 193-7

80. Misri S, Sivertz K. Tricyclic drugs in pregnancy and lactation: a 103. Schou M. Treating recurrent affective disorders during and after
preliminary report. Int J Psychiatry Med 1991; 21: 157-71 pregnancy. Drug Saf 1998; 18: 143-52

81. Loebstein R, Koren G. Pregnancy outcome and neurodevelop- 104. Rosa F. Spina bifida in infants of women treated with
ment of children exposed in utero to psychoactive drugs: the carbamazepine during pregnancy. N Engl J Med 1991; 324:
Motherisk experience. J Psychiatry Neurosci 1997; 22: 192-6 674-7

© 2005 Adis Data Information BV. All rights reserved. Drug Safety 2005; 28 (8)



706 Eberhard-Gran et al.

105. Delgado-Escueta A, Janz D. Consensus guidelines: preconcep- 113. Gaily E, Kantola-Sorsa E, Granström M. Intelligence of chil-
tion counseling, management and care of the pregnant woman dren of epileptic mothers. J Pediatr 1988; 113: 677-84
with epilepsy. Neurology 1992; 45 Suppl. 5: 149-60 114. Holmes L, Rosenberger P, Harvey E. An evaluation of whether

106. Shaw G, Wasserman C, O’Malley C, et al. Orofacial clefts and maternal epilepsy (no drugs) is associated with an increased
maternal anticonvulsant use. Reprod Toxicol 1995; 9: 97-8 rate of cognitive dysfunction [abstract 37]. Teratology 1995;

107. MRC Vitamin Study Research Group. Prevention of neural tube 51: 165
defects: results of the Medical Research Council Vitamin

115. GlaxoSmithKline. Lamotrigine Pregnancy Registry. Interim re-Study. Lancet 1991; 338: 131-7
port: 1 September 1992 through 31 March 2004108. Kennedy D, Koren G. Valproic acid use in psychiatry: issues in

116. Sabers A, Dam M, A-Rogvi-Hansen B, et al. Epilepsy andtreating women of reproductive age. J Psychiatry Neurosci
pregnancy: lamotrigine as main drug used. Acta Neurol Scand1998; 23: 223-8
2004; 109: 9-13109. Ornoy A, Cohen E. Outcome of children born to epileptic

mothers treated with carbamazepine during pregnancy. Arch 117. Goldstein D. Olanzapine-exposed pregnancies and lactation:
Dis Child 1996; 75: 517-20 early experience. J Clin Psychopharmacol 2000; 20: 399-403

110. Scolnik D, Nulman I, Rovet J, et al. Neurodevelopment of 118. Littrell K, Johnson C, Peabody C, et al. Antipsychotics during
children exposed in utero to phenytoin and carbamazepine pregnancy [letter]. Am J Psychiatry 2000; 157: 1342
monotherapy. JAMA 1994; 271: 767-70

111. Gaily E, Kantola-Sorsa E, Hiilesmaa V, et al. Normal intelli-
gence in children with prenatal exposure to carbamazepine. Correspondence and offprints: Dr Malin Eberhard-Gran, Di-Neurology 2004; 62: 28-32

vision of Epidemiology, Norwegian Institute of Public112. Shapiro S, Slone D, Hartz S. Anticonvulsants and parental
Health, Post Box 4404 Nydalen, Oslo, N-0403, Norway.epilepsy in the development of birth defects. Lancet 1976; I:

272-5 E-mail: malin.eberhard-gran@fhi.no

© 2005 Adis Data Information BV. All rights reserved. Drug Safety 2005; 28 (8)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


