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ood and anxiety disorders are common in
women and typically emerge during the child-
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Background: Antidepressant use during preg-
nancy and the peripartum period is common de-
spite the absence of clear evidence-based guide-
lines to direct clinical use of these compounds.

Method: We compared obstetrical and
neonatal outcomes as recorded in medical records
among 84 pregnant women with major depressive
or anxiety disorders (DSM-IV criteria) who took
antidepressants during pregnancy (cases) versus a
2:1 age- and parity-matched control group of 168
unexposed women. Women in the case group had
sought psychiatric consultation regarding the use
of medication from the Perinatal and Reproduc-
tive Psychiatry Program at the Massachusetts
General Hospital between 1996 and 2000.

Results: There were no significant differences
among cases versus controls and their offspring,
with respect to various neonatal and obstetrical
outcomes, including gestational age and weight,
although 1-minute Apgar scores were slightly
lower in exposed infants. Admissions to the
special care nursery were more frequent, but
briefer and based on relatively minor indications,
among case newborns. There were no significant
differences in neonatal outcomes between expo-
sures to serotonin reuptake inhibitor (SRI) and
tricyclic (TCA) antidepressants.

Conclusion: This retrospective cohort study
found no evidence of major increases in risk
of adverse obstetrical or neonatal outcomes
following prenatal exposure to antidepressants,
nor between SRIs and TCAs. Larger, prospective
studies with specific neurobehavioral measures
are required to resolve current uncertainties about
safe and effective use of antidepressants by
pregnant women.
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M
bearing years.1 Although pregnancy has traditionally been
considered a time of emotional well-being, recent data in-
dicate that about 10% of women experience clinically sig-
nificant depressive symptoms during pregnancy.2–5 Fur-
thermore, women with histories of mood and anxiety
disorders appear to be at high risk for recurrent illness
during pregnancy, particularly in the setting of medication
discontinuation.6,7 Thus, women with recurrent or severe
psychiatric illness may elect to continue the use of psy-
chotropic medications during pregnancy; however, data
regarding neonatal outcomes remain incomplete.

Adverse obstetrical and neonatal outcomes fall into
at least 4 broad categories: (1) organ malformation; (2)
prematurity or low birth weight; (3) neonatal toxicity or
withdrawal, also frequently referred to as “poor neonatal
adaptation”; and (4) sustained behavioral abnormalities.
While these outcomes may be related, they are distinct,
probably involve dissimilar mechanisms, and have dif-
ferent clinical implications. Most antidepressants are
believed to carry no risk of teratogenicity,8–13 although
several recent unpublished reports have suggested an in-
creased risk of cardiac malformation in infants exposed to
paroxetine during the first trimester.14 Several studies in-
dicate the absence of sustained developmental impair-
ments in children exposed to antidepressants in utero.15,16

With respect to “neonatal toxicity,” in particular, recent
studies have described a spectrum of adverse events in
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newborns exposed to antidepressants near the time of
delivery, including jitteriness, irritability, hypoglycemia,
feeding difficulties, respiratory distress, abnormal muscle
tone, and excessive constant crying.8,17–21 Other studies
have found that newborns exposed to serotonin reuptake
inhibitors (SRIs) during the third trimester had higher
rates of admission to a special care nursery,8,22,23 higher
risks of prematurity,8,9,12 lower birth weight,8,12 and persis-
tent pulmonary hypertension.24 These reports prompted
the U.S. Food and Drug Administration (FDA) in October
2004 to issue stronger warnings in the packaging inserts
regarding the use of SRI antidepressants and venlafaxine
during pregnancy.25

While these studies have raised concerns regarding the
use of antidepressants during pregnancy, many studies
have found no adverse effects of prenatal exposure to an-
tidepressants.10,11,22,26,27 Many of the studies have been
small in size and have not yielded important information
regarding the broader clinical implications of these ad-
verse outcomes, leaving clinicians to interpret conflicting
reports and without clear guidelines regarding the use of
antidepressants during pregnancy. The limited amount of
controlled data and the inconsistent findings across stud-
ies evaluating the effects of prenatal antidepressant ex-
posure prompted the current investigation. The aim of
the current study was to compare neonatal outcomes in
2 groups of women, those with antidepressant exposure
during pregnancy and those with no known exposure.

METHOD

Subjects
We reviewed obstetrical and neonatal records of 84

infants whose mothers used any type of antidepressant
during any portion of pregnancy. Cases were women with
primary major affective or anxiety disorders (Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edi-
tion [DSM-IV] criteria) treated with antidepressants who
sought psychiatric consultation regarding the use of medi-
cation from the Perinatal and Reproductive Psychiatry
Program at the Massachusetts General Hospital (MGH)
between 1996 and 2000. Patients provided written con-
sent for access to review their obstetrical and neonatal
records for blinded analysis and aggregate reporting of
findings, following approval by the MGH Institutional
Review Board. Records were reviewed in 2000–2001,
and diagnoses were determined by reviewing the obstetri-
cal records.

Procedures
Medical records were evaluated by 2 psychiatrists

(K.H.P., M.B.) and an obstetrician (V.L.H.) blinded to the
mother’s medication status in order to rate specific neo-
natal outcome measures. The following outcomes were
evaluated: Apgar scores (at 1 and 5 minutes after birth),

birth weight, gestational age, and admissions to special
care nurseries (SCN) or neonatal intensive care units, as
well as “timely discharge” with the mothers. Maternal-
obstetrical factors rated were occurrences of pregnancy-
associated hypertension or preeclampsia/eclampsia, pre-
mature rupture of membranes, induction of labor, use
of caesarean section, and vacuum extraction or forceps-
assisted delivery, as well as thickened meconium and
postpartum maternal hemorrhage. We also scored the tim-
ing of drug exposure by trimester and whether infants
were delivered at community or tertiary care hospitals.

Records of psychiatric cases were matched on a 1:2
ratio by age (within 5 years) and parity (within 1) to
women not exposed to an antidepressant drug during
pregnancy. Such control subjects were selected from the
MGH Department of Obstetrics electronic records and
were assessed for the same outcome measures as exposed
cases by a physician rater (L.F.P.).

Statistical Analysis
We used conditional logistic regression to contrast

binary outcomes for mothers and neonates of pregnancies
involving antidepressant exposure (cases) or not (con-
trols), as well as generalized linear regression modeling
for continuous variables, except that Apgar scores
were analyzed by ordered logistic-regression modeling
methods—all with adjustment for factors not employed
for matching (tobacco use, marital status), as well as for
exact maternal age and parity, to obtain a z statistic and
its associated p value. For some categorical analyses, we
employed contingency tables to provide a χ2 and p value
(or Fisher exact p when cell size was ≤ 10). Categorical
data are reported as N (%), and averaged continuous data
are reported as means with standard deviations (SDs) or
95% confidence intervals (CIs), at stated degrees of
freedom (df). Some comparisons were based on observed
risk ratios (RRs) and their CIs. Statistical significance re-
quired a 2-tailed p value < .05. Analyses employed com-
mercial microcomputer programs (Stata, Stata Corp.,
College Station, Tex.).

RESULTS

Sample Characteristics
Obstetrical and neonatal records were reviewed for

84 mother-infant pairs (cases) exposed to antidepressants
during pregnancy. Women treated with antidepressants
had a mean age of 33.4 (range, 20–42) years, 30.9%
(26/84) were primiparous, and all had single births (Table
1). The comparison control group of 168 women was
matched for age (mean = 33.3; range, 20–44 years) and
parity (52/168, 30.9% primiparous), and all had single
births. Cases and controls differed significantly with
regard to marital status: 97% of the exposed cases
were married versus 77% of the unexposed controls;
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information on marital status was missing for 26/84 cases
and 17/168 controls. Tobacco use during pregnancy also
differed significantly, with 24% of cases and 54% of con-
trols reporting smoking; information on tobacco use was
missing for 34/84 cases and 10/168 controls. Maternal
diagnosis was identified in the obstetrical record for each
case and included major depressive disorder in 53.4%
(31/58), panic disorder in 36.2% (21/58), obsessive-
compulsive disorder in 5.2% (3/58), or other anxiety dis-
orders in 5.2% (3/58); while all patients in the exposed
group were referred for evaluation of a mood or anxiety
disorder, a specific DSM-IV diagnosis was not identified
in the obstetrical record for 26 cases.

Specific antidepressant exposures included fluoxetine
(N = 17), nortriptyline (N = 13), sertraline (N = 13), par-
oxetine (N = 12), imipramine (N = 11), desipramine (N =
7), clomipramine (N = 4), phenelzine (N = 3), amitrip-
tyline (N = 2), and bupropion (N = 2). By antidepressant
type, these exposures consisted of SRIs (42/84 = 50.0%) >
tricyclic antidepressants (TCAs) (37/84 = 44.0%) > others
(5/84 = 6.0%). Mean duration of antidepressant exposure
among cases during pregnancy was 32.5 (range, 4–40)
weeks. Among cases, 28.6% (24/84) were also exposed to
a benzodiazepine for anxiety or insomnia during preg-
nancy. Timing of exposure was recorded for 79 of 84 cases
(Table 2).

Neonatal Outcomes
Apgar scores, birth weight, gestational age, premature

delivery, caesarean section, and admission to a special
care nursery were assessed for the entire sample (N = 252;
Table 3). Minor but statistically significant differences be-
tween cases and controls were found for Apgar scores

at 1 minute, which averaged about 0.34 points lower on
a 1–10 scale among antidepressant-exposed infants (p =
.009). Such differences were no longer found in 5-minute
Apgar scores. The 2 groups did not differ with regard to
gestational age, birth weight, and delivery by caesarean
surgery (Table 3). Obstetrical complications were docu-
mented in 44 (52.4%) of the 84 antidepressant-exposed
cases and 76 (45.2%) of the 168 unexposed controls (χ2 =
1.14, df = 1, p = .284). The most frequent of these compli-
cations involved induced labor (44.2% of all complicated
deliveries), which occurred at similar rates in the 2 groups
(18/44 = 40.9% of cases vs. 35/76 = 46.1% of controls).
The exposed and unexposed subjects did not differ with re-
spect to frequency of other obstetrical complications.
There was no significant difference between exposed in-
fants with known diagnoses and those without documented
diagnoses on any outcome variable (data not shown).

Admission to a special care nursery or neonatal inten-
sive care unit was more frequent among the newborns of
antidepressant-exposed cases, but this finding was not sta-
tistically significant (p = .084). Special care unit admis-
sions were more common among antidepressant-exposed
infants delivered at tertiary-care (9/33 = 27.3%) versus
community hospitals (6/51 = 11.8%; z = 1.75, p = .080);
this finding was not statistically significant. There was
also a non–statistically significant increase in frequency
of special care admission among newborns exposed to
antidepressants late in pregnancy (third trimester, 14/67 =
20.9%) versus early in pregnancy (first or second tri-
mester, 1/12 = 8.3%; Fisher exact p = .35). Of women on
antidepressant and benzodiazepine treatment, 22.6% of
their infants (7/31) were admitted to the SCN, whereas
15.1% of infants of women on antidepressant treatment
alone (8/53) were admitted; this was not statistically sig-
nificant (p = .39). Infants of mothers on concomitant ben-
zodiazepine treatment did not differ significantly from
other exposed infants on any other outcome variable (data
not shown). The 15 antidepressant-exposed newborns who
required special care were admitted for a range of indica-
tions including to rule out sepsis (N = 5), for observation
(N = 2), transient tachypnea (N = 3), respiratory distress
(N = 4), poor feeding (N = 1), or for exchange transfusion

Table 2. Timing of Subjects’ Exposure to Antidepressant
Medication During Pregnancy
Measure Recorded Cases (N = 79)

At conception only, N (%) 6 (7.6)
First and second trimester, N (%) 12 (15.2)
Third trimester, N (%) 67 (84.8)
Throughout entire pregnancy, N/N (%) 47/67 (70.1)

Table 1. Characteristics of Women Exposed to Antidepressant Treatment During Pregnancy and of Unexposed Control Subjects
Measure Exposed (N = 84) Unexposed (N = 168) χ2 or z Statistic p Value

Age, mean ± SD (range), y 33.4 ± 4.6 (20–42) 33.3 ± 4.6 (20–44) 0.16 .87
Primiparous, N/N (%) 26/84 (31) 52/168 (31) 0 1.0
Tobacco use, N/N (%)a 12/50 (24) 86/158 (54) 14.07 < .001
Marriage, N/N (%)b 56/58 (97) 116/151 (77) 11.34 < .001
Hospital type, N/N (%) NA NA

Community 51/84 (61) 0 (0)
Tertiary 33/84 (39) 168/168 (100)

aInformation on tobacco use missing for 34/84 cases and 10/168 controls.
bInformation on marital status missing for 26/84 cases and 17/168 controls.
Abbreviation: NA = not applicable.
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for neonatal jaundice (N = 1). The 17 infants of controls
who required such special care were also admitted for a
range of indications, such as meconium aspiration and
pneumothoraces (N = 1), apnea (N = 3), respiratory dis-
tress (N = 3), to rule out sepsis (N = 3), or suspected con-
genital cardiac abnormalities such as ventricular septal
defect and patent foramen ovale (N = 2). Antidepressant-
exposed neonates admitted to such specialized units re-
mained there for an average of 11.2 fewer days than un-
exposed neonates and were 6.2 times more likely to be
discharged from the hospital at the same time as their
mothers (Table 3).

Effect of Antidepressant Class
The incidence of adverse neonatal outcomes following

exposures to SRIs versus TCAs was very similar (Table
4). There was a trend toward higher risk of special care
admission following exposure to a TCA versus SRI
(29.7% vs. 11.9%), but this increase was not statistically
significant (p = .062; Table 4). Prematurity, low birth
weight, and Apgar scores did not differ by class of antide-
pressant (Table 4).

DISCUSSION

Many women with major affective or anxiety disorders
are withdrawn from psychotropic medication just before

or during pregnancy, a decision driven largely by fear
of adverse effects of prenatal exposure to psychotropic
medications. Consequences of such treatment discontinu-
ation, particularly when done abruptly or rapidly such as
when an unexpected pregnancy is diagnosed, are high
rates of depressive relapse during pregnancy and the post-
partum period.6,7 Depression during pregnancy is not a be-
nign event and has been associated with increased risk
of complications at delivery, disrupted maternal-infant
attachment, and potentially negative effects on fetal
and neonatal development.28–32 Growing awareness that
comprehensive risk/benefit considerations must include a
careful consideration of the mother’s psychiatric well-
being has led to more active interventions that include
maintaining psychotropic medication during pregnancy
and the neonatal period.33 In turn, this shift in practice
makes information regarding the reproductive safety of
various psychotropic drugs all the more important.

The present observations indicate no clinically im-
portant differences in maternal or neonatal outcomes be-
tween 84 cases of women exposed to antidepressants dur-
ing pregnancy and an age- and parity-matched sample of
168 unexposed controls (Table 3). While several recent
studies have reported lower birth weight and shorter
gestational age in antidepressant-exposed neonates,8,9,12

the current report, as well as several other studies,
observed no differences in birth weight or gestational

Table 3. Outcome Variables of Newborn Infants Exposed and Not Exposed to Antidepressants During Gestationa

Measure Exposed (N = 84) Not Exposed (N = 168) Statistic p Value

Apgar score (1 min), mean ± SD (range) 7.55 ± 1.5 (3–9) 7.89 ± 1.5 (1–9) 2.62 .009
Apgar score (5 min), mean ± SD (range) 8.83 ± 0.6 (6–10) 8.73 ± 1.0 (1–10) 0.14 .89
Birth weight, mean ± SD (range), kg 3.28 ± 0.48 (2.3–4.6) 3.30 ± 0.63 (1.0–4.5) 0.23 .82
Gestational age, mean ± SD (range), wk 39.0 ± 1.7 (33–42) 38.9 ± 2.3 (28–42) 0.41 .68
Prematurity, N (%) 9 (10.7) 17 (10.1) 0.15 .88
Caesarean section, N (%) 14 (16.7) 45 (26.8) 1.83 .067
SCN admission, N (%) 15 (17.9) 17 (10.1) 1.73 .084
Timely SCN discharge, N/N (%)b 11/15 (73.3) 2/17 (11.8) Exact < .001
No. of days in SCN, mean ± SD (range) 1.3 ± 3.4 (3–21) 12.5 ± 3.4 (3–77) 3.42 < .001
aReported are N (%) for categorical measures and mean ± SD (range) for continuous measures. χ2 and z statistics are reported for dichotomous and

continuous measures, respectively, based on least-squares and logistic regression modeling with adjustment for clustering on matching, except that
Fisher exact test was used with cell counts ≤ 10.

bTimely discharge is leaving SCN at same time as mother’s discharge.
Abbreviation: SCN = special care nursery of neonatal intensive care unit.

Table 4. Neonatal Outcomes Versus Antidepressant Exposure Typea

Measure SRIs (N = 42) TCAs (N = 37) Statisticc p Value

Prematurity, N (%) 3 (7.1) 6 (16.2) Exact .17
Low birth weight, N (%) 1 (2.4) 2 (5.4) Exact .58
SCN admission, N (%) 5 (11.9) 11 (29.7) z = 3.48 .062
Timely SCN discharge, N/N (%)b 4/5 (80.0) 7/11 (63.6) Exact .98
Apgar score (1 min), mean ± SD 7.43 ± 1.70 7.57 ± 1.30 z = 0.91 .36
Apgar score (5 min), mean ± SD 8.86 ± 0.52 8.78 ± 0.63 z = 0.36 .72
aReported are N (%) for categorical measures and mean ± SD for continuous measures. z Statistics are based on generalized linear modeling methods

to contrast the treatment-type subgroups, except that Fisher exact test was used with cell counts ≤ 10. Five subjects taking other types of
antidepressants are not included.

bTimely discharge is leaving SCN at same time as mother’s discharge.
cTCA/SRI risk ratio = 2.50 (95% CI = 0.95 to 6.56).
Abbreviations: SCN = special care nursery of neonatal intensive care unit, SRIs = serotonin reuptake inhibitors, TCAs = tricyclic antidepressants.
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age between exposed and nonexposed groups.10,11,18,19,22,23

Among antidepressant-exposed newborns, there were mi-
nor and transiently lower Apgar scores at birth. It is reas-
suring to note that in this and other studies that have dem-
onstrated lower Apgar scores,19,23 the differences in Apgar
scores between exposed and nonexposed infants have
been small (less than 1 point), and average Apgar scores
in the exposed children remained high (above 7). Clini-
cally, a score of 7 or greater at 5 minutes suggests that the
baby’s condition is good to excellent.

Among the antidepressant-exposed neonates, there
was a nonsignificantly higher risk of needing special care
after delivery, as well as fewer surgical deliveries (Table
3). Indications for special or intensive care tended to be
less serious and admissions briefer among the newborn
cases than among controls and did not include any indica-
tions of neuromotor or other behavioral abnormalities.
The increased prevalence of special care admissions
among antidepressant-exposed newborns accords with
several earlier reports involving in utero exposure to
SRIs.22,23 In this study, rates of special care admission
were not affected by antidepressant class (SRI vs. TCA,
Table 4).

Interpretation of the tendency toward increased use of
special or intensive services for antidepressant-exposed
newborns is not straightforward since a number of factors
influence the decision to use such services. They include
maternal medical and psychiatric illness before or during
pregnancy, high-risk deliveries based on obstetrical fac-
tors, known prenatal exposure to putative toxins, and
biases of clinicians or local clinical traditions of certain
institutions, particularly tertiary care facilities. (In this
study, infants born in tertiary care facilities were about
twice as likely to be admitted to the special care nursery
than those born in a community hospital.) Thus, the deci-
sion to admit a newborn to a special care nursery may rep-
resent a reasonable precaution for an infant exposed to
medication in utero and may not be an indication of a seri-
ous problem related to antidepressant exposure. This hy-
pothesis is supported by the finding that the duration
of stay in the special care nursery was much shorter for
the antidepressant-exposed children than for nonexposed
children, suggesting that they may have been admitted
only for prudent observation.

This small survey study has a number of obvious limi-
tations. Even with a total sample of 84 cases and 168 con-
trols, the statistical power was probably adequate to de-
tect differences in continuous variables such as Apgar
scores, gestational age, birth weight, and days in special
care, but more limited for the several binary outcomes
that we considered (Table 3). With samples of the size
available in this study, we estimate that the incidence of a
binary adverse outcome would need to be nearly 4 times
greater among the 84 cases than in 168 controls in order
to be detected as a statistically significant difference.

Obviously, none of the outcomes reported here were close
to that level of difference, indicating that much larger
samples would be required to detect differences on the
order of 2-fold, or less. Additional limitations are the ret-
rospective nature of the study and reliance on sometimes
incomplete and potentially inaccurate clinically recorded
data. Another methodological limitation is the lack of as-
sessments of maternal mood during pregnancy or at the
time of delivery. Ample evidence exists that depression
and/or anxiety in the mother may contribute to poor neo-
natal outcomes, including premature delivery and low
birth weight.27,30

The findings of this study are particularly timely in
light of the recent FDA-required change in the labeling of
SRI antidepressants, which warn of putative neonatal be-
havioral toxicity and recommend discontinuation of such
treatment prior to delivery.25 While multiple reports have
indicated a spectrum of adverse outcomes among infants
with histories of fetal antidepressant exposure,18,19,21 the
clinical significance of these symptoms has not been elu-
cidated. In fact, even when noted, clinical intervention
has not been required.34 The present findings, though lim-
ited in statistical power and not specifically designed to
detect possible subtle neurobehavioral differences be-
tween drug-exposed and unexposed neonates, provide no
indication of serious maternal or neonatal risks associated
with exposure to antidepressants in general or to SRIs in
particular (Tables 3 and 4). In weighing the potential risks
and benefits of continuing versus discontinuing antide-
pressant treatment during pregnancy, we again recom-
mend that the impact on maternal health and, indirectly,
on fetal stress, be considered. The risks associated with
discontinuing ongoing medication of any type, especially
abruptly, must be weighed against the limited evidence of
major or sustained adverse effects on the newborn of con-
tinued prenatal drug exposure.

Drug names: bupropion (Wellbutrin and others), clomipramine
(Anafranil and others), desipramine (Norpramin and others),
fluoxetine (Prozac and others), imipramine (Tofranil and others),
nortriptyline (Pamelor and others), paroxetine (Paxil and others),
phenelzine (Nardil), sertraline (Zoloft and others), venlafaxine
(Effexor and others).

Financial disclosure: Dr. Nonacs has participated in the speakers
bureau for GlaxoSmithKline. Dr. Viguera has received grant/research
support from AstraZeneca, Berlex, Eli Lilly, Forest, GlaxoSmithKline,
Harvard Medical School’s Scholars in Medicine Fellowship Award
(Claflin Award), Janssen, National Alliance for Research on Schizo-
phrenia and Depression (NARSAD), National Institute of Mental
Health (NIMH), Pfizer, Sepracor, Stanley Medical Research Institute,
and Wyeth-Ayerst; has participated in speakers bureaus for Eli Lilly
and GlaxoSmithKline; has received honoraria from Novartis and
Wyeth-Ayerst; and has participated in advisory boards for
GlaxoSmithKline and Novartis. Dr. Petrillo has received grant/
research support from AstraZeneca, Eli Lilly, GlaxoSmithKline,
Sanofi Synthelabo, Sepracor, Wyeth, Berlex, NARSAD, NIMH,
and the Stanley Foundation. Dr. Cohen has received grant/research
support from AstraZeneca, Berlex, Eli Lilly, Forest, GlaxoSmithKline,
Janssen, NIMH, Sepracor, Stanley Medical Research Institute, and

1288



FOCUS ON WOMEN’S MENTAL HEALTH

1290 J Clin Psychiatry 68:8, August 2007

Wyeth-Ayerst; is a consultant to Eli Lilly, GlaxoSmithKline, Janssen,
Novartis, Ortho-McNeil, and Wyeth-Ayerst; and has participated
in speakers bureaus for AstraZeneca, Berlex, Eli Lilly, Forest,
GlaxoSmithKline, Janssen, Pfizer, and Wyeth-Ayerst. Dr. Heller
reports those affiliations of her spouse, Dr. Cohen (see previous
statement). Drs. Pearson, Brandes, and Hennen report no financial
affiliations or other relationships relevant to the subject of this article.

REFERENCES

1. Kessler RC, McGonagle KA, Swartz M, et al. Sex and depression in
the National Comorbidity Survey, 1: lifetime prevalence, chronicity
and recurrence. J Affect Disord 1993;29:85–96

2. O’Hara MW. Social support, life events, and depression during
pregnancy and the puerperium. Arch Gen Psychiatry 1986;43:569–573

3. O’Hara MW. Postpartum Depression: Causes and Consequences.
New York, NY: Springer-Verlag; 1995

4. Evans J, Heron J, Francomb H, et al. Cohort study of depressed mood
during pregnancy and after childbirth. BMJ 2001;323:257–260

5. Gotlib IH, Whiffen VE, Mount JH, et al. Prevalence rates and
demographic characteristics associated with depression in pregnancy
and the postpartum. J Consult Clin Psychol 1989;57:269–274

6. Viguera AC, Nonacs R, Cohen LS, et al. Risk of recurrence of bipolar
disorder in pregnant and nonpregnant women after discontinuing lithium
maintenance. Am J Psychiatry 2000;157:179–184

7. 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

8. Chambers CD, Johnson KA, Dick LM, et al. Birth outcomes in pregnant
women taking fluoxetine. N Engl J Med 1996;335:1010–1015

9. Ericson A, Kallen B, Wiholm B. Delivery outcome after the use of anti-
depressants in early pregnancy. Eur J Clin Pharmacol 1999;55:503–508

10. Kulin NA, Pastuszak A, Sage SR, et al. Pregnancy outcome following
maternal use of the new selective serotonin reuptake inhibitors:
a prospective controlled multicenter study. JAMA 1998;279:609–610

11. Pastuszak A, Schick-Boschetto B, Zuber C, et al. Pregnancy outcome
following first-trimester exposure to fluoxetine (Prozac). JAMA 1993;
269:2246–2248

12. Simon GE, Cunningham ML, Davis RL. Outcomes of prenatal
antidepressant exposure. Am J Psychiatry 2002;159:2055–2061

13. Einarson TR, Einarson A. Newer antidepressants in pregnancy and rates
of major malformations: a meta-analysis of prospective comparative
studies. Pharmacoepidemiol Drug Saf 2005;14:823–827

14. ACOG Committee on Obstetric Practice. Treatment with selective
serotonin reuptake inhibitors during pregnancy. Obstet Gynecol 2006;
108:1601–1603

15. Nulman I, Rovet J, Stewart DE, et al. Neurodevelopment of children
exposed in utero to antidepressant drugs. N Engl J Med 1997;336:
258–262

16. Nulman I, Rovet J, Stewart DE, et al. Child development following
exposure to tricyclic antidepressants or fluoxetine throughout fetal life:
a prospective, controlled study. Am J Psychiatry 2002;159:1889–1895

17. Costei AM, Kozer E, Ho T, et al. Perinatal outcome following third
trimester exposure to paroxetine. Arch Pediatr Adolesc Med 2002;156:
1129–1132

18. Zeskind PS, Stephens LE. Maternal selective serotonin reuptake inhibitor
use during pregnancy and newborn neurobehavior. Pediatrics 2004;113
368–375

19. Laine K, Heikkinen T, Ekblad U, et al. Effects of exposure to selective
serotonin reuptake inhibitors during pregnancy on serotonergic symp-
toms in newborns and cord blood monoamine and prolactin
concentrations. Arch Gen Psychiatry 2003;60:720–726

20. Oberlander TF, Misri S, Fitzgerald CE, et al. Pharmacologic factors asso-
ciated with transient neonatal symptoms following prenatal psychotropic
medication exposure. J Clin Psychiatry 2004;65:230–237

21. Oberlander TF, Warburton W, Misri S, et al. Neonatal outcomes after
prenatal exposure to selective serotonin reuptake inhibitor antidepres-
sants and maternal depression using population-based linked health data.
Arch Gen Psychiatry 2006;63:898–906

22. Cohen LS, Heller VL, Bailey JW, et al. Birth outcomes following
prenatal exposure to fluoxetine. Biol Psychiatry 2000;48:996–1000

23. 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;142:402–408

24. Chambers CD, Hernandez-Diaz S, Van Marter LJ, et al. Selective
serotonin-reuptake inhibitors and risk of persistent pulmonary
hypertension of the newborn. N Engl J Med 2006;354:579–587

25. US Food and Drug Administration. Center for Drug Evaluation and
Research. Available at: http://www.fda.gov/cder/. Accessibility verified
July 3, 2007

26. Heikkinen T, Ekblad U, Palo P, et al. Pharmacokinetics of fluoxetine
and norfluoxetine in pregnancy and lactation. Clin Pharmacol Ther
2003;73:330–337

27. Suri R, Altshuler L, Hendrick V, et al. The impact of depression and
fluoxetine treatment on obstetrical outcome. Arch Womens Ment Health
2004;7:193–200

28. Orr ST, Miller CA. Maternal depressive symptoms and the risk of poor
pregnancy outcome: review of the literature and preliminary findings.
Epidemiol Rev 1995;17:165–171

29. Orr ST, James SA, Blackmore Prince C. Maternal prenatal depressive
symptoms and spontaneous preterm births among African-American
women in Baltimore, Maryland. Am J Epidemiol 2002;156:797–802

30. Dayan J, Creveuil C, Herlicoviez M, et al. Role of anxiety and depression
in the onset of spontaneous preterm labor. Am J Epidemiol 2002;155:
293–301

31. Steer RA, Scholl TO, Hediger ML, et al. Self-reported depression and
negative pregnancy outcomes. J Clin Epidemiol 1992;45:1093–1099

32. Zuckerman B, Bauchner H, Parker S, et al. Maternal depressive symp-
toms during pregnancy, and newborn irritability. J Dev Behav Pediatr
1990;11:190–194

33. Viguera AC, Cohen LS, Baldessarini RJ, et al. Managing bipolar
disorder during pregnancy: weighing the risks and benefits.
Can J Psychiatry 2002;47:426–436

34. Marzuk PM, Tardiff K, Leon AC, et al. Lower risk of suicide during
pregnancy. Am J Psychiatry 1997;154:122–123

Editor’s Note: We encourage authors to submit papers for
consideration as a part of our Focus on Women’s Mental
Health section. Please contact Marlene Freeman, M.D.,
at marlenef@email.arizona.edu.

1289


	Table of Contents

