
Depressive disorders are among the most 
common disorders encountered in health 
care. More than one million Canadians 
suffer from some form of depressive illness 
at any given time.1 Precise prevalence is 
unknown as less than half of depressed 
adults actually seek treatment. The esti-
mated lifetime prevalence of major depres-
sion has been found to be 20.4% in women 
and 9.6% in men.2 

Individuals undergoing a major depres-
sive episode may experience some, many 
or all of the symptoms listed in Table 1. As 
a consequence of these symptoms, patients 
may find moderate to severe difficulty 
keeping up their job or schooling, social 
relationships and/or self-care and hygiene. 
The goals of treatment are to avoid or to 
minimize the functional losses related to 
depressive illness. Antidepressant medica-
tions play a major part in the treatment of 
depression, achieving maximal recovery, 
reducing the likelihood of depressive 
relapse, and maximizing quality of life.3 

The avoidance of nonessential medi
cations during pregnancy is clearly  
desirable. Maintaining prescribed anti-

depressant therapy may, however, reduce 
the risk of a depressive episode in sus-
ceptible women who are pregnant. When 
pregnant women experience a major 
depressive episode, both maternal and 
fetal outcomes are adversely affected.4,5 

The prevalence of depressive disorders 
during pregnancy has been estimated at 
approximately 10–20%.6,7 For women with 
a history of recurrent major depression, 
stopping antidepressant therapy during 
pregnancy has been correlated with relapse 
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Learning objectives
Upon successful completion of this 
lesson, you should be able to:
1.	 describe the risks associated with 
undertreating depressive disorders during 
pregnancy
2.	 apply the available data regarding the 
likelihood of adverse fetal outcomes 
related to exposure to antidepressant 
medications during pregnancy
3.	 explain the optimal treatment 
approaches in selected clinical situations 
for depression during pregnancy 
4.	 discuss the implications of taking 
antidepressant medication while 
breastfeeding
5.	  outline the role of the pharmacist in  
assisting in the management of depres-
sion during pregnancy

�
Instructions
1.	� After carefully reading this lesson, study 

each question in the post-test and 
select the one option you believe is the 
best answer. Although more than one 
option may be considered acceptable, 
only one option is the best answer.

2.	� To pass this lesson, a grade of at least 
70% (14 out of 20) is required. If you 
pass, your CEU(s) will be recorded with 
the relevant provincial authority(ies). 
(Note: some provinces require 
individual pharmacists to notify them.)

Answering options
 A.	 �For immediate results, answer online 	

at www.pharmacygateway.ca.
 B.	 �Mail or fax the printed answer card 

to (416) 764-3937. Your reply card 
will be marked and you will be 
advised of your results within six  
to eight weeks in a letter from  
Pharmacy Practice.

Supported by an unrestricted grant from

1.5 CEUs
Approved BY CCCEP FOR

CCCEP file #632-0907
This lesson has been approved 
for 1.5 CEUs by the Canadian 
Council on Continuing Education 

in Pharmacy. Approved for 1.5 CEUs by 
l’Ordre des pharmaciens du Québec. 
Accreditation of this program will be 
recognized by CCCEP until Nov. 7, 2010.
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rates as high as 70%.8 Estimating the risk 
of a depressive episode (either initial or 
recurrent) for an individual patient is an 
inexact science, at best. 

A woman’s initial episode of depression 
may occur during pregnancy or in the 
postpartum period.6 The precise incidence 
of this phenomenon is unknown. For 
women with a history of depression who 
stop their medication near the time of 
conception, the risk of relapse is particu-
larly high during the first trimester.8 For 
women experiencing a depressive episode 
at the time of delivery, at least half will 
suffer from postpartum depression, as 
well.9 The adverse impacts of untreated 
depression are well-documented.6,9 In 
order to help patients and practitioners 
make an informed decision regarding the 
use of antidepressants during pregnancy, 
it is vital to consider the evidence with 
respect to the relative risks and benefits 
of these drugs.

There is evidence supporting the safety 
and effectiveness of antidepressant use 
during pregnancy, however it is incom-
plete.10 Randomized prospective controlled 
trials in pregnancy are difficult to justify 
on ethical grounds. Matching a control 
group exactly is extremely challenging. 
The data we do have consist largely of ret-
rospective epidemiological studies. Sepa-
rating the adverse outcomes related to 
medication versus undertreatment versus 
the effect of depression, itself, is extremely 
problematic. These factors limit the ability 
to make firm recommendations about the 

use of drugs in pregnancy.11 
This lesson will discuss the conse-

quences of untreated depression during 
pregnancy, as well as focus on the poten-
tial risks to the fetus/neonate of selected 
antidepressants. In particular, the latter 
will examine effects related to fetal deve
lopment (teratogenicity), late-term expo-
sure (toxicities), and long-term effects 
(neurobehavioural). Breastfeeding will be 
briefly addressed and a list of resources 
for the pharmacist will be provided. 

Consequences of  
untreated depression  
during pregnancy
Individuals with a history of major depres-
sion (especially those currently experienc-
ing a depressive episode), place themselves 
at risk of exacerbation when antidepressant 
medication is diminished or discontinued. 
An exacerbation of depression can have a 
detrimental impact on the behaviour, emo-
tions and functional status of a woman who 
is pregnant.4 The abrupt discontinuation 
of antidepressant medication is to be 
avoided whenever possible. At a minimum, 
such action is very likely to lead to uncom-
fortable symptoms for the patient. Rapid 
escalation of depressive symptoms and/or 
suicidality may also result from abrupt 
cessation of therapy.1,8,9 

The risks of discontinuing effective 
antidepressant therapy due to pregnancy 
were highlighted by a recent study. This 
study examined a cohort of women with 
a history of depression who had been 

euthymic (mood disorder in remission)  
for at least three months prior to their last  
menstrual period. All had been taking  
antidepressant medication prior to concep-
tion. In this study, women who stopped  
their antidepressant medication near the 
time of conception were almost three  
times more likely to have a relapse of 
depression during pregnancy than women  
who continued their pharmacologic therapy 
(68% vs. 26 %).8 

Depression can contribute to poor pre-
natal care and to inadequate nutrition of 
mother and neonate. It may also lead to 
an increased risk of drug and alcohol use, 
and suicidal ideation.12 Should a depres-
sive state be present near the time of 
delivery, the probability it will persist or 
worsen postpartum is extremely high.13 A 
consensus statement from the U.S. 
National Depressive and Manic-Depres-
sive Association concludes that 15% of 
women who do not treat an active depres-
sive episode during pregnancy will 
attempt suicide, while 50–62 % will con-
tinue to suffer from depression in the 
postpartum period.14 

Uncontrolled depression during preg-
nancy has been associated with other 
important adverse outcomes, including 
perinatal and birth complications, bleed-
ing during gestation, preeclampsia, spon-
taneous abortion, preterm deliveries, 
increased uterine artery resistance, spon-
taneous early labour, low infant birth 
weight, low Apgar scores, admission to a 
neonatal care unit, neonatal growth retar-
dation and disturbances in mother-child 
interactions.9,14

Adverse outcomes for infants born to 
depressed mothers may be correlated with 
unfavourable maternal/infant biochemical 
profiles. Both depressed women and their 
newborn infants often have elevated cortisol 
and norepinephrine levels and reduced 
dopamine and serotonin levels compared 
to controls.15 Elevated cortisol levels also 
result from high levels of anxiety.15 

An association has been made between 
maternal anxiety and/or depression and 
increased uterine artery resistance leading 
to reduced blood flow to the fetus. This 
phenomenon appears to be mediated by 
elevated maternal cortisol and norepineph-
rine levels, and may explain the increased 
risks of delayed growth, premature birth, 

table 1
Symptoms (warning signs) of depression*55

•	� persistent sad, anxious, “empty” mood
•	� feelings of hopelessness, pessimism 
•	� feelings of guilt, worthlessness, helplessness 
•	� loss of interest or pleasure in hobbies and activities that were once enjoyed, including sex 
•	� decreased energy, fatigue; being “slowed down” 
•	� difficulty concentrating, remembering, making decisions 
•	� insomnia, early-morning awakening or oversleeping 
•	� appetite and/or weight loss, or overeating and weight gain 
•	� thoughts of death or suicide; suicide attempts 
•	� restlessness, irritability 
•	� persistent physical symptoms (e.g., headaches, digestive disorders, chronic pain) that 

do not respond to treatment

*Not everyone who is depressed experiences all symptoms. Some people experience only a 
few symptoms, some many symptoms. Severity of symptoms varies with individuals and also 
varies over time.
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and reduced birth weight noted in infants 
born to depressed mothers.15 

Some combination of the abnormalities 
in cortisol, norepinephrine, dopamine, 
and serotonin levels may also account for 
the increased occurrences of elevated 
frontal EEG activation, elevated physical 
activity and lower vagal tone found in 
neonates born to depressed mothers.15 

Biochemical imbalances may affect 
mother-infant interactions which, in turn, 
can impair parent-child bonding. The emo-
tional and cognitive development of the 
child may then be adversely affected. 4,15

While sound evidence connecting all 
these negative outcomes to biochemical 
changes related to uncontrolled depres-
sion may not be available, it is clear that 
the prevention of depression or depressive 
relapse during pregnancy offers advan-
tages for mother and child.4 

Risks associated with  
antidepressant medications
Virtually no medication can be described 
as completely safe during pregnancy. Most 
evidence suggests the likelihood of adverse 
neonatal outcomes related to antidepres-
sant exposure is relatively small.10,16 The 
body of literature which leads to this  
generalization is substantial, although far 
from ideal. Additional evidence is needed. 

A rational decision regarding the use 
antidepressant medication during preg-
nancy should ideally factor in the mother’s 
perspectives, values, current status and 
psychiatric history.6,12 These consider-
ations may supersede the clinical data 
available for these medications. A more 
complete understanding of the implica-
tions of available data can help guide and 
support the decision-making process. 

Developmental Effects 
Selective serotonin reuptake inhibitors 
Paroxetine 
The frequency of congenital cardiac mal-
formations in the U.S. has been estimated 
at one per cent.17,18 The overall baseline 
frequency of congenital malformations in 
the general population is considered to 
be between one and three per cent.19,20 
An epidemiological study based on Swe
dish medical birth-registry data found 
roughly a twofold increased risk of cardiac 
malformations in infants exposed to paro

xetine. A total of 20 infants in the paro
xetine-exposed group had congenital 
cardiac defects. Of these 20 infants, 13 
had ventricular and/or atrial septal 
defects.21 In the most recent report of this 
study, the investigators determined a risk 
ratio (RR) of 1.63 for any cardiac malfor-
mation and a RR of 1.81 for septal defects 
related to paroxetine exposure within the 
first trimester, when compared to infants 
not exposed to paroxetine.21 (A RR of 1.81 
means that infants exposed to paroxetine 
in the first trimester were found to be 1.81 
times more likely to have septal defects 
than those infants who were not exposed 
to antidepressants in the first trimester.)

A recent Canadian study which exam-
ined the association between congenital 
cardiac malformations and exposure to 
paroxetine added an investigation for a 
dose-response relationship. The investiga-
tors included only major cardiac malforma-
tions which did not resolve spontaneously, 
in order to be consistent with World Health 
Organization criteria. In this study, 10 of 
509 (1.96%) paroxetine-exposed infants 
had cardiac malformations. For infants 
exposed to other antidepressants, the cor-
responding numbers were 14 of 817 
(1.71%). These investigators determined 
a RR of 1.38, suggesting a trend toward 
increased risk of cardiac malformations 
with first trimester paroxetine exposure 
compared to exposure with other anti
depressants. When apparent paroxetine 
dosage was considered, an important dose-
response relationship was observed. At 
dosages of 25 mg per day or less, the risk 
of cardiac malformations was not signifi-
cantly different from the one per cent value 
found in the general population (5 of 371 
or 1.35%). The authors did find a two‑ 
fold risk for any major malformation  
(RR = 2.23) and a threefold risk of cardiac 
malformations (RR = 3.07) with paroxetine 
exposure at dosages greater than 25 mg 
per day. The actual occurrence rate 
observed in this higher-dose group was 
3.62% (5 of 138).17 

Other studies have found associations 
between early paroxetine exposure and 
increased risk for septal defects in 
infants.22-24 Studies which have failed to 
show such an association are also found 
in the literature.25,26 

Further epidemiologic evidence is 

needed to more clearly delineate the risk 
of cardiovascular malformations for infants 
exposed to paroxetine during the first tri-
mester. The defects implicated are rare 
and the absolute risks are relatively small. 
A large proportion of neonatal ventricular 
septal defects also resolve spontaneously. 
Pending further evidence it would be pru-
dent to exercise caution in initiating  
paroxetine during the first trimester or in 
a patient attempting to become pregnant. 
For patients established on paroxetine, 
current evidence is insufficient to justify 
discontinuation of therapy without regard 
for the clinical situation. Abrupt discon-
tinuation is to be discouraged. Strategies 
involving dosage reduction or switching 
antidepressant agents should be consi
dered only after careful evaluation of 
patient-specific factors. There will be 
clinical scenarios in which the use of  
paroxetine during pregnancy represents 
the best risk/benefit balance. 

Sertraline
The majority of data regarding the safety of 
sertraline in early pregnancy raises no par-
ticular concern.27 One study is discordant 
with the larger body of data, having found 
an increased risk of cardiac septal defects 
and omphacele (a protrusion at birth of part 
of the intestine through a defect in the 
abdominal wall covered only by a thin trans-
parent membrane).24 The overall signifi-
cance of this study is uncertain. The abso-
lute patient numbers are small and these 
findings have not been replicated.

Fluoxetine
This medication was the first selective 
serotonin reuptake inhibitor (SSRI) to 
reach clinical practice. The available 
animal and human data with this agent 
appear to indicate it is not associated with 
major congenital malformations.28 The 
additional years and volume of experience 
with this agent has led to some recom-
mendations that fluoxetine be a preferred 
antidepressant for initiation of therapy in 
pregnant women or those who are consi
dering pregnancy. Switching from an 
effective established antidepressant to 
fluoxetine is a different situation and  
usually unnecessary. In particular, the 
risk of decompensation associated with 
switching antidepressants is significant.29 
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Citalopram/escitalopram 
A Motherisk study examined the outcomes 
related to first trimester exposure to citalo
pram and did not find any adverse asso-
ciation.30 Escitalopram, the S-enantiomer 
of racemic citalopram, would be expected 
to be very similar to citalopram and the 
other SSRIs in terms of risk/benefit 
regarding use in pregnancy. Caution is 
advised in the use of escitalopram as the 
introduction of this isomer is relatively 
recent.

Fluvoxamine 
Exposure to fluvoxamine during the first 
trimester has not been shown to signifi-
cantly increase risk of major malforma-
tions, prematurity or miscarriage but data 
are extremely limited.19

 
Other Antidepressants
Tricyclic and MAOI antidepressants
Although there were preliminary concerns 
regarding limb malformations, more than 
a dozen recognized studies have found no 
association between tricyclic antidepres-
sants and congenital malformations.6,9 

Despite decades of availability, there 
is a definite lack of data regarding 
monoamine oxidase inhibitors (MAOIs) 
in pregnancy. This is the primary reason 
MAOIs are best avoided in pregnant 
women.9 As well, the potential for 
hypertensive emergencies related to 
MAOIs may be small but cannot be 
overlooked. Contraindications associ-
ated with MAOIs (including medica-
tions used to prevent preterm labour) 
are also of concern.9 

Venlafaxine
A single, published controlled study of 
venlafaxine use in pregnancy examined 
the outcomes of 150 women treated with 
venlafaxine during the first trimester. The 
authors concluded that the risk for major 
malformations was similar for both ven-
lafaxine exposure and SSRI exposure.20 
In both groups, the results suggest no 
elevation of risk beyond the baseline rate 
of one to three per cent for any major mal-
formations. The significance of this study 
is limited primarily by the small number 
of subjects. Other studies, having limita-
tions of their own, are consistent with this 
finding.10,16,27

Mirtazapine
Mirtazapine exposure does not appear to 
increase the rate of major malformations 
above the baseline rate of one to three per 
cent.10,31 Animal studies using 17–20 
times the maximum recommended human 
dose have shown no evidence of tera
togenicity.32 The evidence currently  
available is extremely limited. 

Bupropion 
The prevalence of congenital malformations 
among infants exposed to bupropion in the 
first trimester was within the one to three 
per cent baseline for the general population 
and comparable to that of infants exposed 
to other antidepressants in a study of 1,213 
bupropion-exposed infants.33 Concerns 
regarding malformations raised in some 
animal models have not been supported in 
human experience to date.33 

Moclobemide 
The use of this medication in pregnant 
women has not been systematically studied. 
Current literature consists primarily of case 
reports.34 While this limited information has 
raised no major concern, the absence of 
reliable data renders the use of moclobemide 
during pregnancy uncertain.

 
Late exposure effects
Some studies show a small but significant 
increase in the risk of spontaneous abor-
tion related to antidepressant use during 
pregnancy.35 Maternal depression has also 
been associated with this adverse out-
come.14 When control groups adequately 
reflect a population likely to be consi
dered for antidepressant therapy, a sig-
nificantly increased risk related to anti-
depressants has not been replicated.10 
Interpretation of research in this area 
faces the problem of factoring out the 
effects of depressive illness from the 
effects of medications.

Exposure to SSRIs and other serotoner-
gic antidepressants (Table 2) during the 
third trimester has been associated with 
a usually mild and self-limiting condition 
called neonatal adaptation syndrome.36 
Symptoms may include jitteriness, irrita-
bility, shivering, tremor, constant crying, 
feeding or sleeping problems, gastroin-
testinal symptoms, increased tonus, con-
vulsions, tachypnea and/or respiratory 

distress.10 An infant’s presentation may 
be consistent with SSRI withdrawal, sero-
tonergic toxicity or components of both 
phenomena.37,38 

Neonatal adaptation syndrome may 
become apparent in the newborn almost 
immediately or may be delayed for a few 
days. Neonates exposed to highly seroto-
nergic agents near the time of birth should 
be observed for adverse effects during the 
first seven to 10 days of life.36,37 

Neonates exposed to serotonergic 
agents near term also have a higher proba
bility of being admitted to special-care 
nurseries. A study from the Motherisk 
program examined the outcomes in 55 
neonates exposed to paroxetine during 
the third trimester of gestation. The 
authors found that 22% of these infants 
had complications (mainly respiratory 
distress) requiring more intensive treat-
ment and prolonging hospitalization.39 
The rate of similar complications in the 
control group was six per cent. Respira-
tory distress and related symptoms from 
serotonergic medications usually resolve 
within three to five days. These complica-
tions tend to be more problematic for 
premature infants, likely due to incom-
plete lung tissue development. All com-
plications reported in this study disap-
peared within one to two weeks.39 

A systematic review of available data 
found that late exposure to SSRIs increased 
the risk of respiratory difficulty but pointed 
out that no deaths attributable to the syn-
drome had been identified.26 The neuro-
logical status of infants experiencing these 
respiratory effects is expected to be indis-
tinguishable from that of other infants 
within the first four weeks of life.26 

Another study reported an association 
between maternal use of SSRIs after 
week 20 of gestation and the presence 
of persistent pulmonary hypertension of 
the newborn (PPHN). The researchers 
reported a relative risk of 6.1 for PPHN 
related to maternal ingestion of an SSRI 
during the latter half of pregnancy.40 This 
study has been widely criticized regard-
ing its diagnostic criteria for PPHN. This 
criticism and extremely low mortality 
rates in both control and study groups 
makes the significance of this study 
uncertain. 

Antidepressant drugs available in  
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Canada are chemically quite distinct. In 
terms of potential benefits and risks related 
to use during pregnancy, evidence related 
to one agent may not be accurately attrib-
uted to other agents as a “class effect.” 
Findings related to PPHN, cardiac septal 
defects, respiratory effects and adapta-
tional symptoms raise valid concerns. The 
majority of available evidence, however, 
generally supports the relative safety of 
antidepressant use during pregnancy.10 

Long-term effects 
The possibility of altered neurocognitive 
development secondary to antidepressant 
exposure in utero has been raised by some 
studies in rodents.41 Impaired perfor-
mance or impaired neuronal activity has 
been found in some rat models but has 
been absent in others. Dosing on a mg/kg 
basis has been quite high in some of this 
research.42 

Three studies in human children exposed 
to tricyclic antidepressants or to fluoxetine 
in utero have found no significant difference 
in IQ, language or behaviour.43-45 Some of 
this research has followed children to pre-
school age and beyond. A seven-year fol-
lowup study of children exposed to fluo
xetine during pregnancy found no evidence 
of adverse behavioural consequences to 
neonatal drug exposure.44 Further research 

is needed, especially with other antidepres-
sants, to definitively answer the difficult 
question of long-term impacts. Current data 
cannot exclude the possibility of unforeseen 
long-term neurobehavioural consequences 
as a result of antidepressant exposure in 
utero. On the other hand, neurobehavioural 
dysfunction in children has been associated 
with maternal depression during pregnancy 
or in the postpartum period.43 

Breastfeeding  
considerations
For many patients, the use of antidepres-
sant medications in the postpartum period 
will be of vital importance. The risk of 
developing postpartum depression ranges 
from 13–62%, depending on the patient 
population studied.46 

All antidepressants will find their way 
into the breast milk of lactating patients. 
Plasma levels of these drugs in breast-
feeding infants are generally below or just 
above the limit of detection.5 The Ameri
can Academy of Pediatrics considers a 
medication compatible with breastfeeding 
in most situations when the dosage 
ingested by the infant is < 10% of the 
weight-adjusted maternal dose.47

Citalopram and fluoxetine are more likely 
than the other SSRIs to result in significant 
levels in the serum of a breastfeeding infant. 

For citalopram, the dose ingested has been 
calculated at 0.7–5.9%.16 One breast excre-
tion study estimated the mean daily dose 
of “fluoxetine equivalents” (a calculation 
used to account for both fluoxetine and nor
fluoxetine) to be about 10.8% of the weight-
adjusted maternal dose.47 In this study, the 
mothers reported no adverse effects in nurs-
ing infants. One review found no published 
reports of adverse outcomes related to 
breastfeeding while taking fluvoxamine, 
paroxetine or sertraline.46 In 2001, ser
traline was recommended as first-line treat-
ment during breastfeeding, based on mul-
tiple case series reports.11 Tricyclic 
antidepressants do not generally achieve 
measurable levels in nursing infants.46 

Existing evidence for bupropion, 
moclobemide, trazodone, venlafaxine and 
the nonreversible MAOIs raises no par-
ticular concerns related to breastfeeding, 
but is extremely limited.48 

In summary, sertraline, fluvoxamine, 
paroxetine or tricyclic antidepressants 
would appear to be the safest choices with 
respect to breastfeeding. Current evidence 
is, however, generally regarded as insuf-
ficient to justify switching medications to 
one of the above for the majority of breast-
feeding women who are already taking 
antidepressant medication. Strategies 
designed to minimize exposure through 
breast milk are impractical, and clear 
benefit has not been demonstrated. In the 
absence of a patient-physician consulta-
tion, stopping antidepressant therapy 
solely because of a desire to breastfeed 
is to be strongly discouraged. 

Therapeutic  
considerations 
The broad spectrum of depressive disorders 
dictates that decisions regarding antide-
pressant therapy must be made on an indi-
vidual basis. Discontinuing or modifying 
effective treatment is associated with an 
increased risk of relapse, a greater severity 
of illness and increased suicidality.6,49 For 
patients with a history of illness that is less 
recent, less persistent or less severe (espe-
cially where psychosocial supports are 
adequate or better), the risks associated 
with altering or stopping medication may 
be diminished.6,16 It is important to note 
that depression during pregnancy is the 
most reliable predictor of postpartum 

Serotonergic activity of selected antidepressant drugs*56-58

Drug name	D rug class	S erotonergic activity

citalopram, escitalopram, 	 SSRI	 ++++ 
fluoxetine, fluvoxamine, 
paroxetine, sertraline	

clomipramine	 tricyclic (tertiary amine)	 ++++

amitriptyline	 tricyclic (tertiary amine)	 +++

phenelzine, tranylcypromine,	 MAOI	 +++ 
moclobemide

trazodone	 triazolopyridine	 +++ (higher doses)

imipramine, trimipramine,	 tricyclic (tertiary amine)	 ++ 
doxepin

desipramine, nortriptyline,	 tricyclic (secondary amine)	 + 
protriptyline

bupropion	 aminoketone	 +

*This table is meant to serve as a general guide to the serotonergic activity of antidepressant 
medications. It is NOT intended as a definitive pharmacologic reference. 
MAOI = monoamine oxidase inhibitor; SSRI = selective serotonin reuptake inhibitor 
++++ = high serotonergic activity;  + = low serotenergic activity

table 2
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depression.14,50 Evidence suggests approx-
imately 25% of postpartum depressions 
actually begin during pregnancy.7

None of the antidepressants currently 
available in Canada are considered contra
indicated in pregnancy.51,52 The risk of 
congenital malformations related to their 
use appears to be quite low. This risk may 
be somewhat greater with paroxetine. For 
initiation during pregnancy, fluoxetine 
may be advantageous based on greater 
volume and duration of clinical experi-
ence.53 A thorough patient history and 
assessment of current risk are critical 
factors in drug treatment decisions. 

For women who have maintained a good 
response to medication during the first 
and second trimesters, it has been sug-
gested by some that a dose reduction be 
attempted during the last trimester.54 
Given the risks associated with post
partum depression and a lack of evidence 
of clinical benefit (e.g., neonatal adapta-
tion problems have not been found to be 
dose-related), this practice cannot rou-
tinely be encouraged. The patient and 
physician must weigh the relative merits 
of minimizing late exposure effects on the 
neonate against the relative risk of third- 
trimester or postpartum relapse.

The reduction of stressors through opti-
mizing psychosocial supports, through 
lifestyle simplification and through sup-
port from professional interactions, would 
intuitively seem beneficial. A reduction 
of stress and anxiety will likely result in 
a reduction of serum cortisol and nor
epinephrine levels in mother and neo-
nate.15 As noted earlier, such reductions 
may have advantageous influences on 
blood flow to the fetus. A reduction of 
stressors seems likely to contribute to 
improved maternal and fetal outcomes.

The pharmacist’s role
Pharmacists can play a major role in the 
care of depressed patients. A key factor for 
pharmacists is to have full appreciation for 
what they do know (reviewing, accessing, 
interpreting the medical literature), and for 
what they might not know (the patient’s his-
tory, current status, communication between 
the patient and her physician). 

In terms of adding to information upon 
which treatment decisions are based, phar-
macists can enhance access to credible 

drug information. Table 3 lists resources 
on antidepressants, pregnancy and lacta-
tion for pharmacists. 

Pharmacists’ counselling of and sup-
port for patients may be of tremendous 
value. Pharmacists are uniquely posi-
tioned to support the alliance between 
patient and physician and to support deci-
sions regarding antidepressant use. Care 
must be taken to avoid providing informa-
tion that appears contradictory. For all 
depressed patients, pharmacists can 
strongly advise against the abrupt discon-
tinuation of antidepressant medication 
prior to discussion with their physician. 

Pharmacists are intuitively sensitive to 
the value of avoiding undue medication 
during pregnancy. They need to be fully 
cognizant of the potential patient/fetus 
risks of nonadherence with necessary 
medications. In situations where a deci-
sion to stop antidepressants has been 
made, pharmacists should generally 
advise tapering these agents as opposed 
to abrupt discontinuation.10,11,29

Pharmacists may also serve a valuable 
role in the early detection of depression. 
This can be accomplished through direct 
open communication with their patients 
and by educating the patient regarding 
recognizing and responding to early warn-
ing signs of decompensation (Table 1). 

This is particularly important when anti-
depressant therapy is modified, when 
adherence may be suspect, during preg-
nancy or in the postpartum period. 
Addressing relapse in its earliest stages 
is a vital component in minimizing asso-
ciated morbidity and mortality. 

Summary
Optimal management of a depressive dis-
order during pregnancy may vary widely 
from one individual to another. The prin-
ciple of minimizing neonatal exposure to all 
unnecessary medications is a cornerstone 
of reducing risk. The achievement and 
maintenance of health and wellness for 
expectant mothers is also of clear benefit. 
Decisions regarding antidepressant therapy 
are best made following a comprehensive 
review of a variety of factors and in the con-
text of a patient-centred process. Pharma-
cists can play a key role in the provision of 
information, in the education and support 
of the patient and in the monitoring and 
promotion of overall patient health.  pp

The author wishes to thank Malgorzata 
Lisowska and Eileen Marek-Moller for their 
invaluable assistance in the preparation of 
this article. And a special thank you to 
Wende Wood for her invaluable help with 
the editing of this manuscript.

table 3
 Recommended references for pharmacists and consumers

1.	  �Depression in Pregnancy. Public Health Agency Canada.  
www.phac-aspc.gc.ca/mh-sm/preg_dep_e.html  

2.	� The Motherisk program at The Hospital for Sick Children is a clinical, research and 
teaching program that provides evidence-based information and guidance about the 
safety or risk to the developing fetus or infant, of maternal exposure to drugs, chemi-
cals, diseases, radiation and environmental agents. There are two sites—one for profes-
sionals and one for laypersons. www.motherisk.org

3.	  �Is It Safe for My Baby? Risks and Recommendations for the Use of Medication, Alco-
hol, Tobacco and other Drugs during Pregnancy and Breastfeeding is a reference for 
women. Centre for Addiction and Mental Health.  
www.camh.net/Publications/CAMH_Publications/is_it_safe_my_baby.html 
In the “Related Links” on the right-hand side there is a link for live and archived  
webinars based on the CAMH publication Exposure to Psychotropic Medication  
and Other Substances during Pregnancy and Lactation: A Handbook for Health Care 
Providers, and a link to information in the reference book Postpartum Depression:  
A Guide for Front-Line Health and Social Service Providers.

4.	  �Drugs and Lactation Database (LactMed) is part of Toxnet from the US National Library 
of Medicine. It is a peer-reviewed and fully referenced database of drugs to which 
breastfeeding mothers may be exposed. Among the data included are maternal and  
infant levels of drugs, possible effects on breastfed infants and on lactation, and  
alternate drugs to consider. http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT



answer online at pharmacygateway.ca december 2007 | pharmacypractice  CE7

ceThe use of antidepressants in pregnancy: an update

ce lesson
P h a r m a c y  P r a c t i c e  n at i o n a l  c o n t i n u i n g  e d u c at i o n  p  r o g r a m

References
1. Canadian Network for Mood and Anxiety Treatments. 
www.canmat.org/resources/depression/index.html 
(accessed May 3, 2007). 2. Health Canada. A report on 
mental illnesses in Canada. www.phac-aspc.gc.ca/
publicat/miic-mmac/pdf/chap_1_e.pdf 2002. (accessed 
May 3, 2007). 3. Steffens DC, Skoog I, Norton MC, et 
al. Prevalence of depression and its treatment. Arch 
Gen Psychiatry 2000;7(6):601-7. 4. Field T, Diego M, 
Hernandez-Reif M. Prenatal depression effects on the 
fetus and newborn: a review. Infant Behav Dev 
2006;29:445-55. 5. Blier P. Pregnancy, depression, 
antidepressants and breast-feeding. Rev Psychiatr 
Neurosci 2006;31(4):226-8. 6. Nonacs R, Cohen LS. 
Depression during pregnancy: diagnosis and treatment 
options. J Clin Psychiatry 2002;63(suppl 7):S24-S30.  
7. Einarson A, Koren G. New antidepressants in 
pregnancy. Can Family Physician 2004;50: 227-9.  
8. Cohen LS, Altshuler LL, Harlow BL, et al. Relapse  
of major depression during pregnancy in women who 
maintain or discontinue antidepressant treatment. 
JAMA 2006;295:499-507. 9. Hendrick V, Altshuler L. 
Management of major depression during pregnancy. 
Am J Psychiatry 2002;159(10):1667-73. 10. Way CM. 
Safety of newer antidepressants in pregnancy. 
Pharmacoth. 2007 Apr;27(4):546-52. 11. Altshuler LL, 
Cohen LS, Moline ML, et al. The Expert Consensus 
Guideline Series. Treatment of depression in women. 
Postgrad Med 2001(Mar);(Spec No.):1-107.  
12. MacQueen G, Chokka P. Special issues in the 
management of depression in women. Can J Psychiatry 
2004;49(3 suppl 1):27S-40S. www.cpa-apc.org:8080/
Publications/Clinical_Guidelines/depression/
clinicalGuidelinesDepression.asp (accessed May 3, 
2007). 13. Ryan D, Milis L, Misri N. Depression during 
pregnancy. Can Fam Physician 2005;51:1087-93.  
14. Bonari L, Pinto N, Ahn E, et al. Perinatal risks of 
untreated depression during pregnancy. Can J 
Psychiatry 2004;49(11):726-35. 15. Field T, Diego M, 
Hernandez-Reif M, et al. Pregnancy anxiety and 
comorbid depression and anger: effects on the fetus 
and neonate. Depress Anxiety 2003;17:140-51.  
16. Gentile S. The safety of newer antidepressants  
in pregnancy and breastfeeding. Drug Safety 
2005;28(2):137-52. 17. Berard A, Ramos E, Rey E,  
et al. First trimester exposure to paroxetine and risk  
of cardiac malformations in infants: the importance  
of dosage. Birth Defects Res Part B Dev and Reprod 
Toxicol 2007(Feb);80(1): 18-27. 18. Honein MA, 
Paulozzi LJ, Cragen JD, et al. Evaluation of selected 
characteristics of pregnancy drug registries. Teratology 
1999; 60(6):356-64. 19. Einarson TR, Einarson A. Newer 
antidepressants in pregnancy and rates of major 
malformations: a meta-analysis of prospective 
comparative studies. Pharmacoepidemiol Drug Saf 
2005;14 (12):823-7. 20. Einarson A, Fatoye B, Sarkar 
M, et al. Pregnancy outcome following gestational 
exposure to venla-faxine: a multicenter prospective 
controlled study. Am J Psychiatry 2001;158(10):1728-
30. 21. Kallen BAJ, Otterblad Olausson P. Maternal use 
of selective serotonin re-uptake inhibitors in early 
pregnancy and infant congenital malformations. Birth 

Defects Res A Clin Mol Teratol 2007(Apr);79(4):301-8. 
22. Cole JA, Ng EW, Ephross SA, et al. Paroxetine in 
the first trimester of pregnancy and the prevalence of 
congenital malformations (abstract No. 012). 22nd 
International Conference on Pharmacoepidemiology 
and Therapeutic Risk Management. Lisbon, August 24-
27, 2006. 23. Diav-Citrin O, Shechtman S, Weinbaum 
D, et al. Paroxetine and fluoxetine in pregnancy: a 
multicenter, prospective, controlled study (abstract). 
33rd Annual Conference of the European Teratology 
Society, September 2005. Reprod Toxicol. 2005;20:459. 
24. Louik C, Lin AE, Werler MM, et al. First-trimester 
use of selective serotonin-reuptake inhibitors and the 
risk of birth defects. N Engl J Med 2007(Jun);356(26): 
2675-83. 25. Kulin NA, Pastuszak A, Sage SR, et al. 
Pregnancy outcome following maternal use of the  
new selective serotonin reuptake inhibitors. JAMA 
1998;279(8):609-10. 26. Moses-Kolko EL, Bogen D, 
Perel J, et al. Neonatal signs after late in utero exposure 
to serotonin reuptake inhibitors: literature review and 
implications for clinical applications. JAMA 2005(May 
18);293(19):2372-83. 27. Bellantuono C, Migliarese G, 
Gentile S. Serotonin reuptake inhibitors in pregnancy 
and the risk of major malformations: a systematic 
review. Hum Psychopharmacol 2007;22(3):121-8.  
28. Briggs GG, Freeman RK, Yaffe SJ. Drugs in 
pregnancy and lactation, 6th ed. Phildadelphia, PA: 
Lippincott Williams & Wilkins; 2002:564-8. 29. Wood  
W, Einarson A. Comment: paroxetine use during 
pregnancy. Is it safe? Ann Pharmacother. 2006;40(12): 
2281-2. 30. Sivojelezova A, Shuhaiber S, Sarkissian L, 
et al. Citalopram use in pregnancy: prospective 
comparative evaluation of pregnancy and fetal 
outcome. Am J Obstet Gynecol 2005;193(6):2004-9. 
31. Djulus J, Koren G, Einarson TR, et al. Exposure  
to mirtazapine during pregnancy: a prospective, 
comparative study of birth outcomes. J Clin Psychiatry 
2006;67(8):1280-4. 32. Micromedex Healthcare Series, 
Drugdex Evaluations. Mirtaza-pine. 2007. 33. Cole JA, 
Modell JG, Haight BR, et al. Bupropion in pregnancy 
and the prevalence of congenital malformations. 
Pharmacoepidemiol Drug Saf 2006(Aug. 9);16(5):474-
84. 34. Rybakowski JK. Moclobemide in pregnancy. 
Pharmacopsychiatry 2001;34(2):82-3. 35. Ericson A, 
Kallen B, Wilholm BE. Delivery outcome after the use of 
antidepressants in early pregnancy. Eur J Clin 
Pharmacol 1999;55(7): 503-8. 36. Ferreira E, Carceller 
AM, Agogue C, et al. Effects of selective serotonin 
reuptake inhibitors and venlafaxine during pregnancy in 
term and preterm neonates. Pediatrics 2007;119(1): 
52-9. 37. Haddad PM, Pal BR, Clarke P, et al. Neonatal 
symptoms following maternal paroxetine treatment: 
serotonin toxicity or paroxetine discontinuation 
syndrome? J Psychopharmacology 2005;19(5):554-7. 
38. Stiskal JA, Kulin N, Koren G, et al. Neonatal 
paroxetine withdrawal syndrome. Arch Dis Child Fetal 
Neonatal Ed 2001;84:F134-F135. 39. Costei AM, Kozer 
E, Ho T, et al. Perinatal outcome following third trimester 
exposure to paroxetine. Arch Pediatr Adolesc Med 
2002;156(11):1129-32. 40. Chambers CD, Hernandez-
Diaz S, Van Marter LF, et al. Selective serotonin-
reuptake inhibitors and risk of persistent pulmonary 

hypertension of the newborn. N Engl J Med 
2006;354(6):579-87. 41. Maciag D, Simpson KL, 
Coppinger D, et al. Neonatal antidepressant exposure 
has lasting effects on behaviour and serotonin circuitry. 
Neuropsychopharmacology 2006;31(1):47-57. 42. Briggs 
GG, Freeman RK, Yaffe SJ. Drugs in pregnancy and 
lactation. 6th ed. Phildadelphia, PA: Lippincott Williams 
& Wilkins; 2002:564. 43. Nulman I, Rovet I, Stewart DE, 
et al. Child development following exposure to tricyclic 
antidepressants or fluoxetine throughout fetal life:  
a prospective, controlled study. Am J Psychiatry 
2002;159(11):1889-95. 44. Nulman I, Rovet J, Stewart 
DE, et al. Neurodevelopment of children exposed  
in utero to antidepressant drugs. N Engl J Med 
1997;336(4):258-62. 45. Casper RC, Fleisher Be, Lee-
Ancajas JC, et al. Follow-up of children of depressed 
mothers exposed or not exposed to antidepressant 
drugs during pregnancy. J Pediatr 2003;42:402-8.  
46. Wisner KL, Parry BL, Piontek CM. Postpartum 
depression. N Engl J Med. 2002;347(3):194-9.  
47. Briggs GG, Freeman RK, Yaffe SJ. Drugs in 
pregnancy and lactation. 6th ed. Phildadelphia, PA: 
Lippincott Williams & Wilkins; 2002:570. 48. Briggs GG, 
Freeman RK, Yaffe SJ. Drugs in pregnancy and 
lactation. 6th ed. Phildadelphia, PA: Lippincott Williams 
& Wilkins; 2002:156,1096,1374-5,1460-1. 49. Tiihonen 
J, Lonnqvist J, Wahlbeck K, et al. Antidepressants and 
the risk of suicide, attempted suicide, and overall 
mortality in a nationwide cohort. Arch Gen Psychiatry 
2006 Dec;63(12);1358-67. 50. Beck CT. Postpartum 
depression predictors inventory-revised. Adv Neonatal 
Care 2003;3:47-8. 51. Briggs GG, Freeman RK, Yaffe 
SJ. Drugs in pregnancy and lactation. 6th ed. 
Phildadelphia, PA: Lippincott Williams & Wilkins; 
2002:60, 155-6, 293-5, 278-9, 441, 564-9, 580-1, 693, 
829-30, 1023, 1068-70, 1096, 1248-50, 1374, 1460.  
52. Repchinsky C, Welbanks, L, Bhalla A, et al. 
Compendium of pharmaceuticals and specialties.  
42nd ed. Ottawa, ON: Canadian Pharmacists 
Association;2007:L18-L22, 2170-2. 53. Briggs GG, 
Freeman RK, Yaffe SJ. Drugs in pregnancy and 
lactation. 6th ed. Phildadelphia, PA: Lippincott Williams 
& Wilkins; 2002:568. 54. Regier L, Jensen B, Editors. 
Antidepressant drug interactions. www.RxFiles.ca 
(Search for “Antidepressants” and scroll to Table 2) 
(accessed May 9, 2007). 55. National Institute of  
Mental Health. Depression. Symptoms of depression. 
Bethesda, MD: 2000 (updated 09/13/2006 [NIH  
Publication No. 00-3561]). www.nimh.nih.gov/ 
publicat/depression.cfm (accessed June 26, 2007).  
56. Bezchlibnyk-Butler KZ, Jeffries JJ, Virani AS. 
Clinical handbook of psycho-tropic drugs. 16th ed. 
Toronto, ON: Hogrefe & Huber; 2006:2-57. 57. Kando 
JC, Wells BG, Hayes PE. Depressive disorders. In: 
DiPiro JT, Talbert RL, Yee GC, et al, eds. Pharmaco-
therapy—a pathophysiologic approach. 6th ed. New 
York, NY: McGraw-Hill; 2005:1235-53. 58. Meyer JH. 
Imaging the serotonin transporter during major 
depressive disorder and antidepressant treatment 
(review). J Psychiatry Neurosci 2007;32(2):86-102.

	1	D ata about the safety of antidepressants 
in pregnancy comes primarily from: 
a)	� randomized prospective controlled trials
b)	 case-control research
c)	 retrospective epidemiological studies
d)	 none of the above

	2	D epressed women who stop their anti
depressant during pregnancy increase their 
risk for postpartum depression. 
a)	 true	 b)	 false

	3	B y which of the following mechanisms can 
maternal depression adversely affect the 
fetus?

a)	� increased maternal suicidality
b)	� inadequate maternal nutrition
c)	� poor maternal prenatal care
d)	� increased maternal alcohol/substance abuse
e)	� all of the above 

	4	I ncreased maternal uterine arterial resi
stance secondary to neurotransmitter imbalance 
may explain which of the following adverse neo-
natal outcomes? 
a)	� ventricular septal defects
b)	� limb malformations
c)	� premature birth
d)	� cleft palate

	5	A  woman’s initial episode of depression 
can occur:
a)	� prior to conception
b)	� during pregnancy
c)	� in the postpartum period
d)	� a) or b)
e)	� during any of the above 

	6	W hich of the following has not been asso-
ciated with uncontrolled depression during 
pregnancy?
a)	� disturbances in mother-child interactions
b)	� major neonatal malformations
c)	� low birth weight
d)	� birth complications
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	7	W hen is depressive relapse most likely to 
first appear in a woman with a history of 
depression who discontinues her antidepres-
sant medication near the time of conception? 
a)	 within 48 hours of stopping medication
b)	 within the first trimester
c)	 within the second trimester
d)	 within the third trimester
e)	 during the postpartum period

	8	B oth maternal depression and the use of 
antidepressants have been associated with 
spontaneous abortion. 
a)	 true	 b)	 false

	9	W ithin the general population, roughly 
what percentage of women will experience 
depression during their pregnancy? 
a)	� 1 %	
b)	� 5 %	
c)	� 15 % 
d)	� 50 %
e)	� 80 %

	10	O f all the antidepressants, fluoxetine may 
be advantageous for initiation of therapy dur-
ing pregnancy based on its greater volume 
and duration of clinical experience. 
a)	 true	 b)	 false
 
	11	A brupt discontinuation of an antidepres-
sant can lead to: 
a)	� uncomfortable symptoms for the patient
b)	� rapid escalation of depressive symptoms
c)	� suicidal ideas
d)	� both a) and b)
e)	� all of the above
 
	12	W here there is little therapeutic rationale 
for the selection of one agent over another, 
which of the following raises the least concern 
regarding breastfeeding?
a)	� venlafaxine and bupropion
b)	� citalopram and mirtazapine
c)	� sertraline and fluvoxamine
d)	� fluoxetine and paroxetine

	13	W ithin the current literature, it would 
appear that:
a)	� Paroxetine is a poor choice for mothers who are 

breastfeeding. 
b)	� For most patients, it is rational and safe to reduce 

their paroxetine dosage during the third trimester.
c)	� Paroxetine may have a higher risk of congenital 

malformations when compared to the other 
SSRIs. 

d)	� Continuing paroxetine during the third trimester 

may increase the risk of neonatal adaptation 
syndrome. 

e)	 Both c) and d) are true. 

	14	W ith regard to venlafaxine, we can confi-
dently state that: 
a)	� The SSRIs are a safer choice than venlafaxine 

for all pregnant women. 
b)	� Although somewhat limited, current information 

suggests this medication is not a major terato-
gen.

c)	� The first trimester use of venlafaxine is associated 
with persistent pulmonary hypertension of the 
newborn (PPHN).

d)	� Venlafaxine should not be taken during preg-
nancy, even if the patient has a superior response 
to this agent. 

e)	� Both b) and c) are true.

	15	 For paroxetine, which of the following 
statements is/are true? 
a)	� The association between increased ventricular 

septal defects and first trimester exposure to 
paroxetine has been replicated in all studies with 
this drug. 

b)	� The ventricular septal defects reported with 
paroxetine are likely to resolve spontaneously. 

c)	� According to one study, the risk of cardiac mal-
formations from paroxetine is greater at doses of 
12.5 mg/day or more. 

d)	� Women who are doing well on paroxetine and 
find out they are pregnant should stop this drug 
right away to avoid fetal cardiac malformations.

e)	� Both b) and d) are true. 

	16	A  patient has managed her depression 
quite well on clomipramine for the last three 
years. She is now pregnant. For this patient, 
which statement(s) is/are true?
a)	� Based on evidence pertaining to fetal safety, she 

should be switched to an SSRI.
b)	� She should be made aware of the evidence that 

shows tricyclic antidepressants are likely to be 
highly teratogenic. 

c)	� She can likely continue taking clomipramine at 
her current dosage after discussing this issue 
with her doctor. 

d)	� Patient and doctor should be advised that she 
cannot continue this medication if she plans on 
breastfeeding. 

e)	� Both c) and d) are true. 

	17	R egarding neonatal adaptation syndrome 
and respiratory impairment in infants born to 
women taking a serotonergic antidepressant 
throughout pregnancy, which of the following 
statements is/are true?

a)	� Symptoms of neonatal adaptation syndrome are 
related to serotonergic withdrawal only, and tend 
to appear within six to 12 hours of birth. 

b)	� Symptoms of neonatal adaptation syndrome 
are related to serotonergic toxicity only, and are 
expected to last about seven days. 

c)	� Respiratory distress related to antidepressant 
exposure is more likely to be problematic in 
premature infants.

d)	� Both a) and c) are true.
e)	� Both b) and c) are true. 

	18	W hich of the following is/are true with 
respect to long-term neurobehavioural effects 
in the neonate? 
a)	� These effects may be associated with maternal 

depression during pregnancy and/or in the 
postpartum period. 

b)	� Animal models have suggested these effects are 
a possible consequence of maternal antidepres-
sant use. 

c)	� These effects are more likely to occur in children 
exposed to fluoxetine in utero.

d)	� Both a) and b) are true. 
e)	� All of the above are true. 

	19	R egarding antidepressant drug selection 
for patients who are pregnant, which of the 
following statements is/are false?
a)	� Bupropion may be preferable to moclobemide, 

based on evidence of major malformations 
related to moclobemide. 

b)	� Citalopram may be preferable to paroxetine 
based on the evidence regarding ventricular 
septal defects. 

c)	� Current evidence does not establish an 
advantage for escitalopram, in comparison to 
citalopram. 

d)	� When depression is controlled, switching 
medication from paroxetine to fluoxetine during 
pregnancy increases the risk of depressive 
relapse. 

e)	 Both a) and d) are false.

	20	A  newly pregnant patient is not well- 
controlled on her current antidepressant. The 
doctor would like to switch her to sertraline 
and asks the pharmacist if this is a safe anti-
depressant in pregnancy. The pharmacist 
should tell the doctor to avoid sertraline in 
pregnancy due to the risk of: 
a)	� ventricular septal defects
b)	� omphacele 
c)	� interactions with drugs used to help prevent 

preterm labour
d)	� all of the above
e)	� none of the above
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