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ABSTRACT
Objective: To summarize risks related to (1) illness and (2) second-
generation antipsychotic (SGA) treatment in pregnant women and their 
offspring. Concerning illness-related risks, we focused on bipolar disorder 
and schizophrenia, psychiatric disorders for which SGAs are preferentially 
prescribed.

Data Sources: PubMed, Ovid, Scopus, PsycINFO, and Cochrane Library were 
searched from the date of the first available article to October 2015 using 
the following key terms: pregnancy OR gestation OR bipolar disorder OR 
schizophrenia. We also included cross-references from identified articles.

Study Selection: We included 49 English-language articles regarding illness-
related and SGA-related risks in bipolar disorder and schizophrenia. First, 
searches were done for epidemiologic or experimental studies (from January 
2000 to October 2015), then for systematic reviews and meta-analyses.

Data Extraction: Data were extracted independently, after removing 
duplicates and studies that were not relevant or not pertinent.

Results: Abrupt discontinuation of treatment-exposed mothers with 
bipolar disorder or schizophrenia led to a high risk of relapses during 
pregnancy. Both bipolar disorder and schizophrenia were linked to a slightly 
increased risk of obstetric complications for mothers (schizophrenia) 
and the newborn (bipolar disorder and schizophrenia), although data 
on drug exposure during pregnancy were not given in the majority of 
studies. Maternal morbidity (schizophrenia but not bipolar disorder) may 
be associated with the worst neonatal outcomes (stillbirth, neonatal or 
infant deaths, and intellectual disability). Untreated bipolar disorder and 
schizophrenia may be considered independent risk factors for congenital 
malformations, while SGAs were not associated with increased recurring 
defects in fetuses. Evidence regarding the potential effects of SGAs on child 
neurodevelopment remains reassuring.

Conclusion: After taking into account the parents’ will and after they 
provide informed consent, the most reasonable and less harmful choice for 
treating future mothers with bipolar disorder or schizophrenia appears to be 
maintaining them at the safest minimum dosage.
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Pregnancy and the first 6 months after
delivery are vulnerable periods for women 

with severe psychiatric disorders such as bipolar 
disorder and schizophrenia, mainly because of 
the high risk of relapse. Many women affected 
by these illnesses are increasingly prescribed 
second-generation antipsychotics (SGAs).1 
Moreover, use of these compounds has increased 
and the approved indications have expanded 
beyond psychotic disorders to include major 
depression, anxiety disorders, and attention-
deficit/hyperactivity disorder.2 As a consequence, 
at the time of pregnancy or when planning it, 
women find themselves facing the dilemma of 
whether to continue or stop taking antipsychotics. 
Specifically, the potential risks of untreated mental 
illness for both mothers and newborns should be 
balanced against known benefits and side effects of 
pharmacologic interventions.3–6

Despite the undoubtedly great clinical relevance 
of the effects of untreated bipolar disorder and 
schizophrenia on pregnancy and the adverse 
outcomes associated with SGA use pregnancy, very 
little is known about these relationships due to the 
paucity of available data.7

This systematized review aims to summarize 
the evidence regarding the benefits and potential 
harms of SGAs in pregnant women affected by 
bipolar disorder or schizophrenia, taking also 
into account the potential effects of the illness on 
pregnant women and on newborns. Concerning 
risks of untreated illness for mothers and newborns, 
we focused on bipolar disorder and schizophrenia, 
psychiatric disorders for which SGAs are 
preferentially prescribed, although some SGAs are 
prescribed most often now for other psychiatric 
disorders such as treatment-resistant depression 
and, increasingly, anxiety disorders. We restricted 
our review to SGAs and mention first-generation 
antipsychotics (FGAs) only when a study reported 
separately the risks of exposure to SGAs and FGAs.

In women affected by bipolar disorder and 
schizophrenia we aimed to evaluate in detail (1) 
the risks of relapse, obstetric complications, and 
adverse neonatal outcomes due to the untreated 
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illness and (2) the benefits and potential harms of treatment 
with SGAs during pregnancy.

METHODS

Literature for this systematized review8 was identified by 
searching PubMed, Ovid, Scopus, PsycINFO, and Cochrane 
Library databases from the date of the first available article 
to October 2015. Original searches were done, in the first 
instance, for epidemiologic or experimental studies and, in 
second instance, for systematic reviews and meta-analyses 
by using the following search terms: pregnancy OR gestation 
OR bipolar disorder OR schizophrenia. These search terms 
were combined with specific terms for illness-related risks 
in bipolar disorder and schizophrenia and for treatment-
related risks with SGAs, with date limits based on the 
amount of recent research output in each area. In particular, 
regarding the risk of relapse, obstetric complications, and 
neonatal outcome in bipolar disorder and schizophrenia, we 
used the following terms: discontinuation OR recurrence risk, 
obstetric complications OR obstetric OR preterm birth OR 
low birth weight, and neonatal outcome OR offspring outcome 
OR child outcome OR fetal outcome OR developmental 
outcome OR pregnancy outcome OR stillbirth OR neonatal 
mortality/death OR infant mortality/death OR neonatal 
morbidity. Regarding the risks associated with psychotropic 
treatment, we searched the literature using the following 
terms: antipsychotics OR antipsychotic agents OR second-
generation antipsychotics OR atypical antipsychotics AND 
teratogenesis OR teratogens OR abnormalities, drug-induced; 
AND obstetric complications OR obstetric; AND outcome 
OR pregnancy complications. An additional search with 
individual SGAs (amisulpride, aripiprazole, asenapine, 
clozapine, lurasidone, olanzapine, paliperidone, quetiapine, 
risperidone, sertindole, ziprasidone, zotepine) was also 
added.

We also examined cross-references from the articles 
identified. Unpublished studies, conference abstracts, or 
poster presentations were not included. The database search 
was restricted to English language articles. Studies that 
reported only data on FGA exposure were excluded from 
the review, and, consequently, FGAs were mentioned in the 
text only when the same study reported separately risks due 
to SGAs and to FGAs. Articles were identified and assessed 

for eligibility by 2 independent reviewers (S. Tosato and 
A.F.). The titles of all studies identified (5,463 articles) as a 
result of the search strategy were examined, and studies that 
clearly did not pertain to our topic of interest were excluded 
(5,303 articles). The 160 full-text articles of the remaining 
studies were included, and, after duplicates were removed, 
data extraction was conducted on 49 articles (Figure 1).

ILLNESS-RELATED RISKS IN  
BIPOLAR DISORDER AND SCHIZOPHRENIA

Risk of Relapse 
In spite of up to a quarter of women with bipolar disorder 

presenting with recurrence of symptoms during pregnancy,9 
remarkably little is known about the impact of pregnancy 
on the course and treatment of the disorder.10 Some 
epidemiologic studies11–14 suggest that pregnancy itself may 
not be associated with an increased risk of onset of affective 
illness, while other studies9,15–18 consider pregnancy as 
a factor associated with higher recurrence rate. Among 
factors associated with a higher risk of relapse during 
pregnancy, abrupt discontinuation of mood stabilizers 
seems to be critical: data show that at least 50% of women 
with bipolar disorder who had interrupted their therapy 
became symptomatic during pregnancy, with up to 2-fold 
greater recurrence risk, a shorter time to recurrence, and 
a proportionately increased time of illness burden during 
pregnancy,15,17 when compared with nonpregnant women 
with bipolar disorder. Treatment guidelines on women with 
bipolar disorder during pregnancy are also, to some extent, 
controversial. Nevertheless, a worldwide warning19 states 
that there is a high risk of relapse in affective disorders if 
medication is discontinued during pregnancy, and adverse 
outcomes from inadequate pharmacologic prophylaxis 
have been documented for both the mother and the baby.20 
Studies show that 52% of women who discontinued lithium 
during pregnancy relapsed, and 70% of the women who 
remain stable after lithium discontinuation relapse in the 
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■■ Balancing between risks of untreated bipolar disorder 
and schizophrenia and the risks of adverse outcomes 
associated with second-generation antipsychotics (SGAs) 
in pregnancy is complex.

■■ Available data delineate significant illness-related risks 
of worst maternal and newborn outcomes; SGAs are 
associated with neither increased defects in the fetus nor 
adverse child neurodevelopment.

■■ The most reasonable and less harmful choice appears 
to maintain treatment in future mothers with bipolar 
disorder or schizophrenia.

Figure 1. Process of Studies Selection

5,463 Records identi�ed and 
assessed for eligibility through 

database searching 

160 Full articles included

5,303 Records excluded:
1,154 Reviews
4,149 Not relevant, dated 

(older than 15 y), or other 
languages 

49 Articles included after 
duplicates removed
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postpartum period.15 In a more recent prospective cohort 
study,9 the overall risk of at least 1 recurrence in pregnancy 
was 71%, and rapid discontinuation was associated with 
a higher risk of relapses, which were mainly depressive 
or mixed (74%); 47% of them occurred during the first 
trimester. Presently, due to insufficient data, it is difficult to 
estimate a definitive and comprehensive account of the risks 
of untreated bipolar disorder during pregnancy.5

In conclusion, continuation of psychopharmacologic 
treatment to maintain stability during pregnancy is often 
necessary for optimal care,21 and a balanced consideration 
of the entire spectrum of risks and benefits involved in 
the clinical management of pregnant women with bipolar 
disorder is recommended.9

Pregnancy is also associated with a high risk of symptom 
exacerbation and relapse in women with schizophrenia.3 
This risk appears to increase if ongoing antipsychotics are 
discontinued. Notably, a 13-fold increased relapse risk occurs 
within 3 months from typical antipsychotic discontinuation, 
and rapid withdrawal after detection of pregnancy is one of 
the most relevant predictors of relapse.22 Discontinuation 
of antipsychotics during pregnancy, however, appears 
to be a frequent phenomenon: in a recent survey23 on a 
large UK-based primary care database, only a minority of 
women taking antipsychotics before pregnancy was found to 
continue their medications at the start of the third trimester 
(39% and 19% for atypical and typical antipsychotics, 
respectively). These results are substantially concordant 
with those from another UK-based cohort study.24 However, 
studies on the effects of atypical antipsychotic withdrawal 
during pregnancy are lacking or limited to case reports. 
These case reports suggest that atypical antipsychotic 
discontinuation is also associated with a high risk of relapse; 
for example, one case report25 describes a pregnant woman 
who stopped taking olanzapine at week 20 of gestation and 
was subsequently hospitalized at week 36 for a psychotic 
relapse.

On the basis of the available evidence, the American 
Congress of Obstetricians and Gynecologists recommends 
avoiding stopping antipsychotics during pregnancy since 
severe psychotic relapses may be caused by medication 
discontinuation.26

Obstetric Complications 
Having a diagnosis of bipolar disorder has been linked 

to a slightly increased risk of pregnancy and obstetric 
complications, as shown in Tables 1 and 2, including 
preterm birth (< 37 weeks of gestation),27–29 giving birth to 
small for gestational age infants (< 10th percentile),27–30 and 
low birth-weight (< 2,500 g) infants.16,29 Among pregnancy 
complications, data showed an increased risk for placental 
abnormalities, particularly placenta previa, antepartum 
hemorrhages,16 gestational diabetes mellitus,29,31,32 chronic 
hypertension,29 and preeclampsia.31,32 Only 1 large study,30 a 
national cohort study in Sweden involving 332,137 mothers, 
investigated the impact of untreated bipolar disorder on 
pregnancy and birth outcomes, while in the majority of 

studies,27–29 data on drug exposure during pregnancy were 
not given.

A slightly increased risk for adverse pregnancy outcomes 
such as preterm birth has been detected in newborns to 
mothers with both untreated and treated bipolar disorder 
(adjusted odds ratio [aOR] = 1.48 [95% CI, 1.08–2.03] 
vs aOR = 1.50 [95% CI, 1.01–2.24], respectively).30 More 
recently, similar results emerged in a large population-based 
cohort study29 in Canada of 1,859 women hospitalized for 
bipolar disorder within a 5-year period, even though data 
were not controlled for drug treatment, smoking, and illness 
severity. Results showed that newborns of mothers with 
bipolar disorder had up to 2 times higher risk for adverse 
perinatal outcomes than newborns of women without a 
documented mental illness (n = 432,358), including preterm 
birth (aOR = 1.95; 95% CI, 1.68–2.26) and severe large for 
gestational age (aOR = 1.29; 95% CI, 1.08–1.54).29 Moreover, 
in another nationwide population-based study28 from 
Taiwan, 337 women with bipolar disorder were compared 
with women with no history of mental illness and showed an 
increased risk of small for gestational age (aOR = 1.47; 95% 
CI, 1.14–1.91) and low birth weight (aOR = 1.66; 95% CI, 
1.16–2.38), even though data were not controlled for drug 
treatment, substance and alcohol use disorder, smoking and 
illness severity, and comorbid chronic medical conditions.

Furthermore, infants of mothers with untreated bipolar 
disorder were at increased risk of congenital malformations 
such as microcephaly when compared with women 
without bipolar disorder (aOR = 1.68; 95% CI, 1.07–2.62).30 
Interestingly, there was no increased risk of congenital 
malformations in offspring of women with treated bipolar 
disorder compared with offspring of women without bipolar 
disorder.30

Mothers with schizophrenia and their offspring seemed 
also to present a higher risk of obstetric complications 
(see Tables 3 and 4). In most studies analyzing obstetric 
complications in schizophrenia, however, data on drug 
exposure,16,32–37 smoking32–35 and illness severity,32–37 
substance and alcohol use disorder,33,34,36,37 and comorbid 
chronic medical conditions16,32,36,37 during pregnancy were 
not given.

Newborns of mothers with schizophrenia were smaller 
for gestational age (< third centile) (OR = 1.49; 95% CI, 
1.19–1.86)33 and presented a low birth weight (OR = 3.6; 95% 
CI, 1.8–7.1).34 Furthermore, the rate of preterm birth was 
significantly increased (aOR = 1.75; 95% CI, 1.46–2.08),33 
up to 5 times higher (P = .02)32 in children born to affected 
mothers when compared with those born to nonaffected 
mothers. Psychiatric illnesses, including schizophrenia, 
during pregnancy have been proved to represent an 
independent risk factor for congenital malformations 
(OR = 1.40; 95% CI, 1.01–1.90).35 Women affected by 
schizophrenia presented a course of pregnancy characterized 
by a 72% greater risk (aOR = 1.72; 95% CI, 1.04–2.85) of 
thromboembolic disease than did controls.33 When compared 
with nonaffected mothers, they also presented higher rates 
(3.9% vs 1.2%) of preexisting type 2 diabetes mellitus33 and 

3



Ta
bl

e 
1.

 O
bs

te
tr

ic
 C

om
pl

ic
at

io
ns

 in
 N

ew
bo

rn
s 

of
 M

ot
he

rs
 W

ith
 B

ip
ol

ar
 D

is
or

de
r

St
ud

y
Ty

pe
 o

f S
tu

dy
N

ot
es

Sm
al

l f
or

  
G

es
ta

tio
na

l A
ge

Lo
w

 B
irt

h 
W

ei
gh

t 
(<

 2,
50

0 
g)

Pr
et

er
m

 B
irt

h
(<

 37
 w

k
ge

st
at

io
n)

Co
ng

en
ita

l
M

al
fo

rm
at

io
ns

%
O

R 
(9

5%
 C

I)a
%

O
R 

(9
5%

 C
I)a

%
O

R 
(9

5%
 C

I)a
%

O
R 

(9
5%

 C
I)a

Ja
bl

en
sk

y 
et

 a
l, 

20
05

16
Po

pu
la

tio
n-

ba
se

d,
 

ca
se

-c
on

tr
ol

 st
ud

y
1,

30
1 

W
om

en
 w

ith
 b

ip
ol

ar
 d

iso
rd

er
 c

om
pa

re
d 

to
 1

,8
31

 u
na

ffe
ct

ed
 w

om
en

D
at

a 
on

 d
ru

g 
ex

po
su

re
 d

ur
in

g 
pr

eg
na

nc
y 

no
t g

iv
en

9.
9b

1.
1 

(0
.8

–1
.4

)
6.

8
1.

0 
(0

.8
–1

.4
)

6.
2

0.
8 

(0
.6

–1
.1

)
4.

8c
1.

0 
(0

.7
–1

.3
)d

M
ac

Ca
be

 e
t a

l, 
20

07
27

Po
pu

la
tio

n-
ba

se
d,

 
ca

se
-c

on
tr

ol
 st

ud
y

M
ot

he
rs

 w
ith

 a
ffe

ct
iv

e 
ps

yc
ho

sis
 (n

ot
 o

nl
y 

bi
po

la
r d

iso
rd

er
) (

N
 =

 5,
61

8)
D

at
a 

on
 d

ru
g 

ex
po

su
re

 d
ur

in
g 

pr
eg

na
nc

y 
no

t g
iv

en
3.

7
1.

4 
(1

.2
–1

.6
)d

1.
1 

(0
.9

–1
.3

)e
4.

9
1.

5 
(1

.3
–1

.7
)d

1.
2 

(1
.0

–1
.4

)e
5.

9
1.

4 
(1

.2
–1

.6
)d

1.
3 

(1
.1

–1
.4

)e

Bi
rt

hs
 o

cc
ur

rin
g 

af
te

r ≥
 1 

ep
iso

de
 o

f a
ffe

ct
iv

e 
ps

yc
ho

sis
 (N

 =
 2,

31
7)

N
A

1.
6 

(1
.3

–2
.0

)
N

A
1.

6 
(1

.3
–2

.0
)

N
A

1.
5 

(1
.2

–1
.8

)
M

ot
he

rs
 w

ho
 h

ad
 e

pi
so

de
 d

ur
in

g 
pr

eg
na

nc
y 

(N
 =

 22
6)

N
A

2.
4 

(1
.3

–4
.2

)
N

A
2.

2 
(1

.3
–3

.8
)

N
A

2.
7 

(1
.7

–4
.2

)
Le

e 
an

d 
Li

n,
 2

01
028

N
at

io
nw

id
e,

 
po

pu
la

tio
n-

ba
se

d
33

7 
W

om
en

 w
ith

 b
ip

ol
ar

 d
iso

rd
er

 (a
m

on
g 

52
8,

39
8 

sin
gl

et
on

 b
irt

hs
)

D
at

a 
on

 d
ru

g 
ex

po
su

re
 d

ur
in

g 
pr

eg
na

nc
y 

no
t g

iv
en

22
.3

1.
5 

(1
.2

–2
.0

)d

1.
5 

(1
.1

–1
.9

)f
9.

8
1.

8 
(1

.3
–2

.6
)d

1.
7 

(1
.2

–2
.4

)f
14

.2
2.

3 
(1

.7
–3

.1
)d

2.
1 

(1
.5

–2
.8

)f

Bo
dé

n 
et

 a
l, 

20
12

30
N

at
io

na
l c

oh
or

t s
tu

dy
32

0 
W

om
en

 w
ith

 tr
ea

te
d 

bi
po

la
r d

iso
rd

er
g  (v

s 3
31

,2
63

 w
ith

 n
o 

bi
po

la
r 

di
so

rd
er

)
1.

3h
1.

5 
(0

.6
–4

.1
)d

1.
1 

(0
.4

–3
.1

)i
8.

1
1.

8 
(1

.2
–2

.6
)d

1.
5 

(1
.0

1–
2.

2)
i

3.
3j

1.
5 

(0
.8

–2
.7

)d

1.
3 

(0
.7

–2
.4

)i

55
4 

W
om

en
 w

ith
 u

nt
re

at
ed

 b
ip

ol
ar

 d
iso

rd
er

 (v
s 3

31
,2

63
 w

ith
 n

o 
bi

po
la

r 
di

so
rd

er
)

1.
8h

2.
2 

(1
.2

–4
.2

)d

1.
8 

(0
.9

7–
3.

5)
i

7.
6

1.
6 

(1
.2

–2
.2

)d

1.
5 

(1
.1

–2
.0

)i
3.

9j
1.

8 
(1

.1
–1

.7
)d

1.
7 

(1
.1

–2
.6

)i

N
gu

ye
n 

et
 a

l, 
20

13
31

Re
tr

os
pe

ct
iv

e 
re

vi
ew

, 
no

 c
on

tr
ol

 g
ro

up
56

 W
om

en
 w

ith
 b

ip
ol

ar
 d

iso
rd

er
 w

ho
 a

tt
en

de
d 

a 
sp

ec
ia

lis
t 

m
ul

tid
isc

ip
lin

ar
y 

an
te

na
ta

l c
lin

ic
76

.8
%

 E
xp

os
ed

 to
 a

nt
ip

sy
ch

ot
ic

s (
m

os
tly

 a
ty

pi
ca

ls)
 d

ur
in

g 
pr

eg
na

nc
y

8.
9

Ju
dd

 e
t a

l, 
20

14
32

Re
tr

os
pe

ct
iv

e 
re

vi
ew

, 
w

ith
 c

on
tr

ol
 g

ro
up

11
2 

W
om

en
 w

ith
 sc

hi
zo

ph
re

ni
a 

or
 b

ip
ol

ar
 d

iso
rd

er
 (d

at
a 

ag
gr

eg
at

ed
) 

re
fe

rr
ed

 to
 a

 “h
ig

h-
ris

k 
pr

eg
na

nc
ie

s”
 u

ni
t

D
at

a 
on

 d
ru

g 
ex

po
su

re
 d

ur
in

g 
pr

eg
na

nc
y 

no
t g

iv
en

17
.9

 in
 th

e 
st

ud
y 

gr
ou

p
M

ei
-D

an
 e

t a
l, 

20
15

29
Po

pu
la

tio
n-

ba
se

d 
co

ho
rt

 st
ud

y
1,

85
9 

W
om

en
 w

ith
 b

ip
ol

ar
 d

iso
rd

er
 h

os
pi

ta
liz

ed
 w

ith
in

 5
 y

 p
re

ce
di

ng
 th

e 
in

de
x 

pr
eg

na
nc

y 
co

m
pa

re
d 

w
ith

 w
om

en
 w

ith
ou

t d
oc

um
en

te
d 

m
en

ta
l 

ill
ne

ss
 (n

 =
 43

2,
35

8)
D

at
a 

on
 d

ru
g 

ex
po

su
re

 d
ur

in
g 

pr
eg

na
nc

y 
no

t g
iv

en
 

4.
6k

1.
2 

(0
.9

5–
1.

5)
d

1.
2 

(0
.9

–1
.4

)l
3.

8
11

.4
1.

9 
(1

.7
–2

.2
)d

1.
95

 (1
.7

–2
.3

)l
5.

0
1.

5 
(1

.2
–1

.8
)m

a Bo
ld

fa
ce

 v
al

ue
s 

in
di

ca
te

 s
ta

tis
tic

al
 s

ig
ni

fic
an

ce
.

b Pe
rc

en
ta

ge
 o

f e
st

im
at

ed
 b

irt
h 

w
ei

gh
t (

10
0%

 re
pr

es
en

ts
 th

e 
po

pu
la

tio
n 

no
rm

, a
dj

us
te

d 
fo

r g
es

ta
tio

na
l a

ge
, s

ex
, m

at
er

na
l h

ei
gh

t t
er

ci
le

, a
nd

 p
ar

ity
) <

 1
0t

h 
pe

rc
en

til
e.

c A
ny

 b
irt

h 
de

fe
ct

s.
d Cr

ud
e 

O
R.

e O
dd

s 
ra

tio
s 

ad
ju

st
ed

 fo
r m

at
er

na
l a

ge
, p

ar
ity

, c
oh

ab
ita

tio
n,

 e
du

ca
tio

n 
le

ve
l, 

im
m

ig
ra

nt
 s

ta
tu

s, 
pr

eg
na

nc
y-

in
du

ce
d 

hy
pe

rt
en

si
ve

 d
is

ea
se

, a
nd

 s
m

ok
in

g 
w

er
e 

in
cl

ud
ed

.
f O

dd
s 

ra
tio

 a
dj

us
te

d 
fo

r m
at

er
na

l a
ge

, e
du

ca
tio

n 
le

ve
l, 

m
ar

ita
l s

ta
tu

s, 
an

d 
ge

st
at

io
na

l h
yp

er
te

ns
io

n,
 a

nd
 in

fa
nt

’s 
se

x 
an

d 
pa

rit
y,

 fa
m

ily
 m

on
th

ly
 in

co
m

e,
 p

ar
en

ta
l a

ge
 d

iff
er

en
ce

, a
nd

 p
at

er
na

l e
du

ca
tio

n 
le

ve
l.

g Fi
lli

ng
 a

 p
re

sc
rip

tio
n 

fo
r l

ith
iu

m
, a

nt
ip

sy
ch

ot
ic

s, 
ca

rb
am

az
ep

in
e,

 la
m

ot
rig

in
e,

 o
r v

al
pr

oa
te

 d
ur

in
g 

pr
eg

na
nc

y.
h Sm

al
l f

or
 g

es
ta

tio
na

l a
ge

 (i
nc

lu
di

ng
 lo

w
 b

irt
h 

w
ei

gh
t a

nd
 s

ho
rt

 le
ng

th
) d

ef
in

ed
 a

s 
be

in
g 

in
 ≤

 2
.3

 c
en

til
e 

(2
 S

D
s)

 o
f t

ot
al

 p
op

ul
at

io
n 

in
 c

oh
or

t.
i O

dd
s 

ra
tio

 a
dj

us
te

d 
fo

r b
irt

h 
or

de
r, 

m
at

er
na

l a
ge

, c
oh

ab
ita

tio
n,

 s
m

ok
in

g,
 h

ei
gh

t, 
an

d 
di

ag
no

si
s 

of
 a

lc
oh

ol
 o

r s
ub

st
an

ce
 m

is
us

e 
di

so
rd

er
.

j M
ic

ro
ce

ph
al

y.
k Bi

rt
h 

w
ei

gh
t <

 3
rd

 p
er

ce
nt

ile
.

l O
dd

s 
ra

tio
 a

dj
us

te
d 

fo
r m

at
er

na
l a

ge
, p

ar
ity

, i
nf

an
t s

ex
, o

be
si

ty
 p

rio
r t

o 
pr

eg
na

nc
y,

 s
ub

st
an

ce
 o

r a
lc

oh
ol

 u
se

 d
is

or
de

r, 
di

ab
et

es
 m

el
lit

us
, h

yp
er

te
ns

io
n,

 v
en

ou
s 

th
ro

m
bo

em
bo

lis
m

, g
es

ta
tio

na
l d

ia
be

te
s 

m
el

lit
us

, g
es

ta
tio

na
l 

hy
pe

rt
en

si
on

, a
nd

 p
re

ec
la

m
ps

ia
 o

r e
cl

am
ps

ia
.

m
O

dd
s 

ra
tio

 a
dj

us
te

d 
fo

r m
at

er
na

l a
ge

 a
nd

 p
ar

ity
.

A
bb

re
vi

at
io

ns
: N

A
 =

 n
ot

 a
va

ila
bl

e,
 O

R 
= 

od
ds

 ra
tio

.

4



Ta
bl

e 
2.

 O
bs

te
tr

ic
 C

om
pl

ic
at

io
ns

 in
 M

ot
he

rs
 W

ith
 B

ip
ol

ar
 D

is
or

de
r

St
ud

y
Ty

pe
 o

f S
tu

dy
N

ot
es

Th
ro

m
bo

em
bo

lic
 

D
ise

as
e

G
es

ta
tio

na
l D

ia
be

te
s

G
es

ta
tio

na
l 

H
yp

er
te

ns
io

n
Pr

ee
cl

am
ps

ia
/

Ec
la

m
ps

ia
%

O
R 

(9
5%

 C
I)

%
O

R 
(9

5%
 C

I)
%

O
R 

(9
5%

 C
I)

%
O

R 
(9

5%
 C

I)
Ja

bl
en

sk
y 

et
 a

l, 
20

05
16

Po
pu

la
tio

n-
ba

se
d,

 c
as

e-
co

nt
ro

l s
tu

dy
1,

30
1 

W
om

en
 w

ith
 b

ip
ol

ar
 d

iso
rd

er
 c

om
pa

re
d 

to
 1

,8
31

 u
na

ffe
ct

ed
 w

om
en

D
at

a 
on

 d
ru

g 
ex

po
su

re
 d

ur
in

g 
pr

eg
na

nc
y 

no
t g

iv
en

12
.5

a
1.

17
 (0

.9
3–

1.
48

)b

Bo
dé

n 
et

 a
l, 

20
12

30
N

at
io

na
l c

oh
or

t s
tu

dy
32

0 
W

om
en

 w
ith

 tr
ea

te
d 

bi
po

la
r d

iso
rd

er
c  (v

s 3
31

,2
63

 w
ith

 n
o 

bi
po

la
r 

di
so

rd
er

)
1.

9
1.

2 
(0

.6
–2

.6
)b

1.
1 

(0
.5

–2
.4

)d

55
4 

W
om

en
 w

ith
 u

nt
re

at
ed

 b
ip

ol
ar

 d
iso

rd
er

 (v
s 3

31
,2

63
 w

ith
 n

o 
bi

po
la

r 
di

so
rd

er
)

1.
8

1.
1 

(0
.6

–2
.0

)b

1.
01

 (0
.5

–1
.9

)d

N
gu

ye
n 

et
 a

l, 
20

13
31

Re
tr

os
pe

ct
iv

e 
re

vi
ew

, n
o 

co
nt

ro
l g

ro
up

56
 W

om
en

 w
ith

 b
ip

ol
ar

 d
iso

rd
er

 w
ho

 a
tt

en
de

d 
a 

sp
ec

ia
lis

t m
ul

tid
isc

ip
lin

ar
y 

an
te

na
ta

l c
lin

ic
76

.8
%

 E
xp

os
ed

 to
 a

nt
ip

sy
ch

ot
ic

s (
m

os
tly

 a
ty

pi
ca

l) 
du

rin
g 

pr
eg

na
nc

y

12
.5

10
.7

a H
yp

er
te

ns
io

n 
in

cl
ud

in
g 

pr
ee

cl
am

ps
ia

.
b Cr

ud
e 

O
R.

c Fi
lli

ng
 a

 p
re

sc
rip

tio
n 

fo
r l

ith
iu

m
, a

nt
ip

sy
ch

ot
ic

s, 
ca

rb
am

az
ep

in
e,

 la
m

ot
rig

in
e,

 o
r v

al
pr

oa
te

 d
ur

in
g 

pr
eg

na
nc

y.
d O

dd
s 

ra
tio

 a
dj

us
te

d 
fo

r b
irt

h 
or

de
r, 

m
at

er
na

l a
ge

, c
oh

ab
ita

tio
n,

 s
m

ok
in

g,
 h

ei
gh

t, 
an

d 
di

ag
no

si
s 

of
 a

lc
oh

ol
 o

r s
ub

st
an

ce
 m

is
us

e 
di

so
rd

er
.

A
bb

re
vi

at
io

n:
 O

R 
= 

od
ds

 ra
tio

.

an increased risk for gestational diabetes (12.7% vs 6.4%, P = .007).32 In 
addition, higher rates of preexisting chronic hypertension (3.7% vs 1.9%) 
and an enhanced risk for gestational hypertension (OR = 1.45; 95% CI, 
1.05–1.99)33 differentiated mothers affected by schizophrenia from 
controls. Finally, they showed higher rates of preeclampsia (11.0% vs 2.6%, 
P < .001),32 with an 84% increased risk (OR = 1.84; 95% CI, 1.28–2.66),33 
even if it was not confirmed.38

Neonatal Outcomes 
Studies16,27,29,31,32 that investigated neonatal outcomes of mothers with 

bipolar disorder failed to show an increased risk of stillbirth (fetal death 
at 28 completed gestational weeks or later), neonatal death (mortality < 28 
days of life), and infant death (mortality within 1 year after birth). On 
the contrary, 2 studies39,40 from the same Danish national registers found 
increased risks of stillbirth (in 1 study40 risk was due only to congenital 
malformations) and neonatal death in babies of women with affective 
disorders (data not available on women with bipolar disorder only). 
According to the authors,39,40 one possible explanation for the increased 
risks might be the use of prescribed psychotropic drugs during pregnancy, 
although data or dosage were not available from the study registers. No 
study has specifically examined neonatal mortality in offspring of women 
with untreated bipolar disorder during pregnancy.

Similarly, findings regarding stillbirth and infant death of offspring of 
mothers with schizophrenia point out heterogenic conclusions.16,31,32,35,37,40 
A significantly increased risk for stillbirth (OR = 2.1; 95% CI, 1.3–3.5) and 
infant death (OR = 2.1; 95% CI, 1.3–3.5) has been shown.36 Schizophrenia 
in both fathers and mothers seemed to confer a higher risk for infant death 
(OR = 1.9 and 2.4, respectively).37 At the same time, other studies16,40 
showed no significant differences among groups with regard to stillbirths, 
neonatal deaths, and infant deaths.

Neonatal morbidity (inclusive of jaundice and hypoglycemia) in infants 
of mothers with bipolar disorder was investigated in a large population-
based cohort study,30 which was controlled for medication treatment 
during pregnancy, even if dosage of antipsychotics was not given. Results 
showed an increased risk of neonatal morbidity in the infants of untreated 
(during pregnancy) women with bipolar disorder (OR = 1.51; 95% CI, 
1.04–2.43) when compared with infants of women without bipolar disorder 
but failed to demonstrate any significant difference between newborns of 
women with treated and untreated bipolar disorder (OR = 1.18; 95% CI, 
0.64–2.16). This is particularly relevant, as recurrent episodes of neonatal 
hypoglycemia are correlated with persistent neurodevelopmental and 
physical growth deficit until 5 years of age, severe mental retardation, and 
epilepsy.41

The specific risks of untreated bipolar disorder during pregnancy in 
terms of psychological and developmental disturbances in children are 
poorly understood and have received little attention; untreated depressive 
episodes are known to pose risks to the fetus and are associated with 
increased risk of psychological and developmental disturbances in 
children.42 We could not find any study investigating the effect of untreated 
bipolar disorder during pregnancy on children’s neurodevelopmental and 
cognitive outcome. A recent population-based cohort study43 found that 
children of mothers with bipolar disorder are at significant increased 
risk of intellectual disability (OR = 3.1; 95% CI, 1.9–4.9); children with 
intellectual disability have increased rates of both pregnancy and labor 
and delivery complications. Of note, the risk of intellectual disability is 
significantly increased only if onset of maternal illness predated the index 
birth; the authors43 interpret their findings as a reflection of the role of 
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medication taken during pregnancy (although data on dosage and type 
of medication during pregnancy were not available).

Children born to mothers with schizophrenia were at significantly 
increased risk of intellectual disability (OR = 3.2; 95% CI, 1.8–5.7).43 
Conversely, children of affected mothers were not at higher risk when 
compared with control offspring, neither for epilepsy (OR = 1.4; 
95% CI, 0.9–2.1) nor for convulsions (OR = 0.7; 95% CI, 0.2–2.3).43 
Similarly, no significant association was found between being born to 
mothers with schizophrenia and the onset of pervasive developmental 
disorders (such as autism) (OR = 5.1; 95% CI, 0.3–81.2). However, 
another recent study44 showed a significant association between both 
maternal and paternal diagnosis of schizophrenic spectrum disorder 
and the presence of an autism spectrum disorder in offspring (OR = 2.5 
[95% CI, 1.9–3.2] and OR = 2.2 [95% CI, 1.7–3.0], respectively). Data 
regarding drug treatment were not given.

TREATMENT-RELATED RISKS WITH  
SECOND-GENERATION ANTIPSYCHOTICS

Teratogenesis
 McKenna and colleagues45 assessed 151 women exposed to 

SGAs during pregnancy (olanzapine, n = 60; risperidone, n = 49; 
quetiapine, n = 36; clozapine, n = 6), compared them to the same 
number of nonexposed mothers, and found no increased risk for 
major malformations. A study46 of the Swedish Medical Birth 
Register assessed exposure to antipsychotic drugs or lithium in 
958,729 pregnancies: 460 women had taken FGAs and 101, SGAs. An 
overall OR of 1.5 was calculated for increased risk of teratogenicity 
(cardiovascular defects mostly) (overall OR = 1.52; 95% CI, 1.05–
2.19), but only in the FGA group: no significant teratogenic action 
was hypothesized for SGAs.46 In 57 pregnant women taking SGAs 
(olanzapine, n = 32; risperidone, n = 49; quetiapine, n = 15), no pattern 
of defect was observed.47 Pregnant women exposed to SGAs (n = 133) 
were compared to as many nonexposed women; 96 in the exposed 
group were also taking other psychotropic medications. The rate of 
major malformations in the exposed group was higher than that in 
the control group, although this difference was not significant (6.2% 
vs 2.6%, P = .211).1 A prospective cohort study48 compared 561 women 
who were exposed during pregnancy to SGAs to 1,122 nonexposed 
mothers. Exposure to SGAs resulted in a higher risk of congenital 
major malformations in comparison to nonexposed pregnancies 
(aOR = 2.17; 95% CI, 1.20–3.91), with post hoc analysis that revealed 
an increased incidence of cardiovascular malformations (atrial and 
ventricular septal defects: OR = 3.21; 95% CI, 1.34–7.67).48 Notably, 
3 of 12 infants with cardiovascular malformations were reported after 
maternal comedication with lithium throughout pregnancy. Moreover, 
infants exposed to SGAs had isolated septal defects in contrast to 3 
of 5 nonexposed infants having multiple malformations including 
septal defects. A detection bias cannot be ruled out since women 
exposed to medication like SGAs, especially for which there are sparse 
reproductive safety data, may be more likely to receive more prenatal 
and postnatal care.48 Recently, the Massachusetts General Hospital 
(MGH) National Pregnancy Registry for Atypical Antipsychotics6 
compared 214 women who were exposed to SGAs during the first 
trimester to 89 nonexposed mothers with psychiatric illnesses and 
found the risk of a major malformation for SGAs (OR = 1.25; 95% CI, 
0.13–12.19) was not significantly different between the 2 groups.49 
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Interestingly, after adjusting for potential likely confounders 
(eg, alcohol, bupropion use, bipolar disorder diagnosis, 
planned pregnancy, maternal body mass index [BMI]), with 
the exception of cigarette and anticonvulsant use, the OR 
estimate became closer to the null.

A very recent review50 analyzing data from over 6,000 
pregnancies provides a somewhat more negative picture 
of potential risks related to antipsychotic exposure than 
previous works: risk of congenital malformations was 
higher for pregnancies exposed to antipsychotics in general 
(OR = 2.12; 95% CI, 1.25–3.57), with no statistical difference 
between FGAs and SGAs.

Concerning the single atypical antipsychotics, clozapine, 
the oldest one has been associated with minor and major 
malformations, though evidence derives almost entirely 
from low-strength studies.51,52

Olanzapine showed the highest amount of placental 
passage compared to other antipsychotic agents53; despite 
this, no significant evidence of a role of olanzapine in causing 
major congenital malformation has been found.51,52,54 
Single case reports45,55,56 of hip dysplasia, meningocele, 
ankyloblepharon, and neural tube defects have been 
described. However, a review57 of 610 prospectively 
identified pregnancies during which olanzapine was 
used (data from the Eli Lilly and Company global safety 
database) did not find a higher congenital anomaly rate 
(4.4%) as compared to that in a historic control of the 
general population (3%–5%).

Quetiapine, which has the lowest amount of placental 
passage in comparison to other antipsychotic agents,53 
similarly has never been found to be associated with 
increased risk of birth defects or teratogenicity.45,51,58 A 
postmarketing surveillance study59 reported 6 pregnancies 
with quetiapine, 5 of which had exposure during the 
first trimester only, with 4 live births without congenital 
abnormalities. A review60 of the Benefit Risk Management 
Worldwide Safety database on case reports of risperidone 
exposure during pregnancy assessed a total of 713 
pregnancies (516 prospectively and 197 retrospectively 
assessed) and concluded that this medication was not 
associated with an increase in the risk of teratogenicity. 
A case report61 of the use of long-acting risperidone in 
pregnancy described no consequences on the fetus and in 
the baby. No literature data are available so far about the 
use in pregnancy of paliperidone, the active metabolite of 
risperidone. A recent review62 of the literature reported 
no congenital abnormalities in 15 women exposed to 
aripiprazole during pregnancy. Exposure to aripiprazole 
during embryogenesis has been recently studied63 in 87 
women compared to 172 controls, and no significantly 
increased rate of malformation was found (OR = 2.30; 
95% CI, 0.32–16.7). A single case report64 of cleft palate 
(palatoschisis) with ziprasidone use during the entire 
course of pregnancy has been reported.

No reports are available on other SGAs, such as 
amisulpride, sertindole, zotepine, lurasidone, or 
asenapine.51,65

Obstetric Complications
 As for the overall risk of obstetric complications, a recent 

review66 on the topic reported that the risk was increased 
after SGA use. Stillbirth or abortion represents the greater 
risk for a fetus exposed to SGAs. In a cohort of 151 pregnant 
women,45 24% of the cases exposed to SGAs (olanzapine, 
quetiapine, risperidone, and clozapine) reported abortion, 
either spontaneous or therapeutic (9.9% for SGA users vs 
1.3% for non-SGA users, P = .003), and stillbirth (2.6% for 
both SGA and non-SGA users, P = 1.0). A review67 highlights 
that among SGAs, olanzapine and quetiapine had the 
lowest risk for stillbirth or abortion; however, these drugs 
were also those with highest risks for gestational diabetes 
(which, in turn, may cause further pregnancy and delivery 
complications).30 Within the available literature, no significant 
differences have emerged concerning the impact of any 
specific SGAs on pregnancy course and delivery,50 although 
olanzapine, quetiapine, and clozapine are often considered 
more favorably with respect to risperidone, aripiprazole, and 
amisulpride.53,67 One clinical case description68 reports that 
ziprasidone is associated with a normal pregnancy course. 

Gestational exposure to SGAs seems to be associated 
with an increased risk of other pregnancy adverse outcomes, 
although the whole picture seems not clear yet: while 
some authors30,45,53,69 report lower birth weight or length, 
others70,71 report a significantly higher incidence of “large 
for gestational age.” Complications during delivery have also 
been reported: different studies find that using SGAs may 
increase the risk for preterm delivery,1,72 instrumental labor,1 
Cesarean section,71 and postnatal admission to intensive care 
unit,1,52 particularly for respiratory distress.72 An increased 
risk of obstetric complications after maternal exposure to 
SGAs has been associated with higher SGA doses1,23 and use 
of multiple drugs, particularly, if SGAs are associated with 
mood stabilizers.72

Finally, a prospective cohort study72 reported an SGA 
withdrawal syndrome at birth happened in 15% of the cases, 
with quetiapine followed by olanzapine as the most commonly 
prescribed SGAs. Since the rate of polytherapy was high 
(43% of women also took antidepressants and 11% took 2 
antipsychotics), it is hard to establish an association between 
a specific compound with the withdrawal syndrome.72 
Moreover, for all SGAs except clozapine, since animal studies 
show evidence of adverse fetal effects, the US Food and Drug 
Administration (FDA) reports a safety warning regarding risk 
of abnormal muscle movements and withdrawal syndrome 
in neonates.73 These warnings were based on cases reported 
in the FDA Adverse Event Reporting System database. 
Most of withdrawal syndrome cases involved potential 
confounding factors, including the presence of obstetric 
complications and concomitant exposure to other drugs 
associated with withdrawal syndrome (eg, antidepressant, 
benzodiazepines).73

Effects on Child From In Utero Exposure 
Peng and colleagues74 assessed 76 in utero–exposed 

infants (clozapine, n = 33; risperidone, n = 16; sulpiride, 
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n = 13; olanzapine, n = 8; quetiapine, n = 6) at the age of 2
months and compared them to as many nonexposed infants 
using the Bayley Scales of Infant and Toddler Development 
(BSID-III).75 Exposure to SGAs resulted in a short-term (at 
2 months) delayed development in cognitive, motor, social/
emotional functioning, and adaptive behavior (P < .001), but 
not in language. A recent prospective case-control (drug vs 
drugs) study76 compared 33 infants exposed to clozapine in 
utero versus 30 infants exposed to other SGAs (risperidone, 
n = 16; olanzapine, n = 8; quetiapine, n = 6) using BSID-III 
scale and failed to observe major differences among diverse 
drugs. It highlighted a delayed adaptive behavior in infants 
exposed to clozapine (P = .001) but found no significant 
differences between groups with respect to short-term (at 
2 months) development in cognitive, motor, and social/
emotional functioning and language.

No pattern of delay was observed at the 6 and 12 months 
of age assessments among infants exposed to SGAs in utero 
when compared with nonexposed infants74 in terms of 
cognitive, motor, social/emotional functioning; language; 
and adaptive behavior. Again, different antipsychotics 
showed similar effects on neurodevelopment, as estimated 
at 6 and 12 months of age by the BSID-III scale.76

DISCUSSION

At present, any comfort we may have in prescribing 
antipsychotics during pregnancy comes mainly from the 
absence of negative data rather than the presence of positive 
data.66 To date, there is a paucity of information regarding 
SGA congenital malformation risk72: the most recent data49 
conclude that these drugs are not major teratogens. It should 
be noted that, since the malformation rate in the general 
population is 1%–3%,66 at least 500 cases are needed for 
each individual medication to determine differences in 
occurrence of major malformation and larger numbers are 
required to control for other potential confounders.77 In fact, 
to be sure that a specific malformation is related to the use 
of a specific SGA, several confounders should be taken into 
account, such as maternal age,29 BMI,29 parity,46 comorbid 
chronic medical conditions,29,34 behaviors associated with 
psychiatric illness such as alcohol or substance misuse32 
or cigarette smoking,32 illness severity,49 and SGA dosage 
and polypharmacotherapy.48 Results from the recently 
established MGH National Pregnancy Registry for Atypical 
Antipsychotics6 show that after adjusting for such potential 
confounders, the OR estimate for major malformations 
becomes closer to the null.49 Even if the size of the registry 
at present may be a limitation for the assessment of specific 
types of malformations and the confidence intervals 
around the odds ratio estimate remain very wide, with the 
probability for change over the course of the study, it is 
unlikely that the risk will rise to that of major teratogens 
such as valproate.49 Moreover, when consideration is given 
to the risk-benefit profile of treatment with SGAs during 
pregnancy, equal weight should be given to the risks of not 
treating with SGAs.

In the present systematized review, we chose to focus 
on the 2 psychiatric disorders for which SGAs are most 
frequently prescribed, bipolar disorder and schizophrenia, 
although we acknowledge that SGAs are often used (in 
many circumstances off-label) in other disorders such as, for 
example, treatment-resistant depression, anxiety disorders, 
obsessive-compulsive disorders, and posttraumatic stress 
disorders.

For both bipolar disorder and schizophrenia, abrupt 
discontinuation of treatment seems to be critical for relapses 
during pregnancy. Data show that at least 50% of women 
with bipolar disorder who have interrupted therapy become 
symptomatic during pregnancy,15,17 and, in schizophrenia, 
a 13-fold increased relapse risk occurs within 3 months 
following antipsychotic discontinuation.22 These findings 
suggest that untreated bipolar disorder and schizophrenia 
expose mothers to a very high risk of relapse during 
pregnancy and in the immediate postpartum; mothers with 
bipolar disorder and schizophrenia should then be treated 
during pregnancy, choosing the medication with less side 
effects and paying particular attention to the proper dosage 
necessary for clinical stability. In much of the general clinical 
practice, it is thought that psychotropic doses should be 
decreased in pregnancy, with the idea of protecting the fetus 
from exposure to potential harm. However, this common 
clinical practice does not take into account the physiological 
changes occurring during pregnancy and the changes in 
metabolism that reduce the concentration and sometimes 
efficacy of the drug. The dynamic physiological changes that 
occur in the maternal-placental-fetal unit during pregnancy 
influence the pharmacokinetic processes of drug absorption, 
distribution, and elimination (eg, increased glomerular 
filtration rate with enhanced renal drug elimination, 
increase in total body water—approximately 8 L—which 
alters drug distribution and results in decreased peak serum 
concentrations, pregnancy-related hypoalbuminemia leading 
to decreased protein binding and then increased free-drug 
concentration, etc). For these reasons, more often drug doses 
must be increased across pregnancy to maintain efficacy and 
reduced in the postpartum to prevent toxicity; one drug 
that has been extensively studied and is known for this is 
lamotrigine.78 Pregnancy also influences drug metabolism 
in a metabolic enzyme–specific manner: elimination rates 
of drugs metabolized by some cytochrome P450 enzymes 
(eg, CYP2A6, CYP2C9, CYP2D6, and CYP3A4) are 
increased, leading to decreased plasma concentrations. 
Antidepressants, for example, are metabolized at a higher 
rate in pregnancy; antipsychotics may be subject to the same 
increase in metabolism because they are also metabolized 
by the P450 system, although further data are required for 
antipsychotics. To maintain the same plasma concentration 
during pregnancy, then, it may be necessary to increase 
the dose of an antipsychotic, as maintaining the same dose 
or even decreasing it could lead to a relapse, exposing the 
mother and the fetus to the risks of untreated illness.

Regarding obstetric complications, both bipolar disorder 
and schizophrenia have been linked to a slightly increased 
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risk of preterm birth, small for gestational age, and low 
birth-weight infants.16,27,28,30 Unfortunately, in most of 
the studies analyzing obstetric complications in bipolar 
disorder and schizophrenia, data on drug exposure during 
pregnancy are not given, limiting our capacity to balance 
the treatment-related versus the illness-related risk. One 
study,30 on the contrary, suggests that the risk is reduced in 
treated mothers as compared to untreated ones, suggesting 
that risks of obstetric complications are more illness related 
than treatment related.

Considering the potential explanatory factors for the 
increased occurrence of obstetric complications among 
women with bipolar disorder, several biological and 
psychosocial risk factors for adverse perinatal outcomes, such 
as underlying genetic susceptibility, comorbid substance use, 
and increased maternal body weight, may be shared among 
women with mood disorders in general. It remains to be 
elucidated whether risk for adverse pregnancy and neonatal 
outcomes among women with bipolar disorder is specific to 
bipolar disorder or characteristic of severe mood disorders 
in general.

As with bipolar disorder, a variety of biological, 
psychological, social, and behavioral elements in schizophrenia 
have also been taken into account. Older age, excessive 
smoking, use of illicit drugs and alcohol, and less antenatal 
care in women with schizophrenia appear to contribute to 
the higher risk of obstetric complications.16,31,32,36,79–82 The 
situation may be aggravated by low socioeconomic status 
and low social support.38,82 Other studies35–37 emphasize 
the biological components of the obstetric complications 
in mothers affected by schizophrenia, stressing that the 
enhanced risk remained in the schizophrenic population 
even after adjusting for the above confounders.

Although some guidelines83,84 concerning the use of SGAs 
during pregnancy have been developed to avoid obstetric 
complications, these articles have been outdated by further 
evidence and, to date, no definitive indications concerning 
the use of SGAs during pregnancy exist.

Some recent initiatives aimed at developing specific 
registries in the United States,6 Australia,72 and low- and 
middle-income countries85,86 give, on one hand, new hopes 
for the systematic study of this issue; on the other, such 
initiatives highlight the urgent need to acquire more robust 
data to draw definitive conclusions on this relevant area of 
clinical psychiatry. Moreover, bipolar disorder in pregnancy, 
whether in pharmacologic treatment or not, seems not to 
be associated with increased risks of stillbirth or neonatal 
or infant deaths.38–40 These conclusions, however, are 
preliminary, as few studies are available and most of them 
consider mothers with affective psychoses and disorders as 
a unique group. It remains to be understood whether bipolar 
disorder per se or depressive episodes within a longitudinal 
diagnosis of bipolar disorder9 (this condition is dominated 
by depressive episodes during pregnancy) account for the 
observed increased risk of adverse neonatal outcomes. 
Perinatal episodes, in fact, are very important, with suicide 
a leading cause of maternal death. For this reason, obstetric 

factors, including pregnancy and delivery complications, 
cesarean section, sex of baby, and gestation period, have 
been investigated in relation to risk of postpartum psychosis, 
but the only consistent finding is a strong association 
with primiparity.7,87–89 Untreated bipolar disorder in 
the peripartum is associated with higher risk of relapse, 
particularly in the postpartum, and this might impact 
children’s mental health. Children of mothers admitted to 
mother and baby units with severe postnatal disorders are at 
increased risk of a psychiatric (mainly emotional) disorder 
in adulthood compared with siblings who are not exposed 
to a postnatal episode.90 No data are available, however, 
considering offspring of mothers affected by bipolar 
disorder who have an affective episode during pregnancy.

Conversely, children born to mothers with schizophrenia 
are at significantly increased risk of intellectual disability.43 
Interestingly, another recent study44 shows a significant 
association between both maternal and paternal diagnosis 
of schizophrenic spectrum disorder and the presence of 
an autism spectrum disorder in offspring (OR = 2.5 [95% 
CI, 1.9–3.2] and OR = 2.2 [95% CI, 1.7–3.0], respectively). 
Maternal morbidity (schizophrenia but not bipolar disorder) 
may be then associated with the worst neonatal outcomes. 
This conclusion, however, is drawn from studies that did not 
provide information on drug exposure during pregnancy.

To ascertain the teratogenicity of a given medication, not 
only the incidence of birth defects after exposure should be 
increased but also a “pattern of defect” (little or no variations 
in the defect) must be recognized.91 The most critical period 
is the first trimester of pregnancy, when women may not 
be aware yet of their state.92–94 Infants of mothers with 
untreated bipolar disorder are at increased risk of congenital 
malformations such as microcephaly when compared with 
infants of women without bipolar disorder. Interestingly, 
there is no increased risk of congenital malformations in 
offspring of women with treated bipolar disorder compared 
with those of women without bipolar disorder.30 Strength 
of evidence on this topic is limited by methodological 
shortcomings (the retrospective, observational designs 
and the difficulty in controlling for confounding variables 
such as psychiatric diagnosis, maternal age, use of alcohol 
and other substances or medication, smoking, gravidity 
history, previous pregnancy loss, genetic history, and dose 
and timing of drug exposure); nonetheless, schizophrenia 
and related altered behaviors may be considered risk 
factors for congenital malformations.51,60,94,95 To date, 
although the evidence either against or for the potential 
risk of teratogenesis with SGA use is limited,4,96 SGAs, 
as a class and singularly, are not strongly associated with 
increased recurring defects in fetuses. This conclusion 
comes from studies that examined antipsychotic exposure 
during pregnancy irrespective of the psychiatric diagnosis 
for which mothers were prescribed SGAs (not only bipolar 
disorder or schizophrenia but also major depression or 
anxiety disorders); thus, it is not limited to mothers with 
bipolar disorder or schizophrenia exposed during the first 
trimester of pregnancy to antipsychotics.
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Evidence regarding the use of SGAs during pregnancy 
and their potential effects on both short-term and long-term 
child neurodevelopment remains overall reassuring. No 
pattern of delay was observed at the 6 and 12 months of age 
assessments among infants exposed in utero to SGAs when 
compared with nonexposed infants74 in terms of cognitive, 
motor, and social/emotional functioning; language; and 
adaptive behavior.

Before achieving any definitive conclusions, however, 
some critical issues deserve attention: first, the lack of clinical 
trials, which is ethically unacceptable, and second, the 
availability of observational studies or manufacturer reports, 
mainly with retrospective design. Cases retrospectively 
identified lack a denominator for the number of exposures, 
and this makes comparison of prevalence rates between 
exposed and unexposed difficult. Recall bias might also 
occur: women who had children with birth defects or 
neurodevelopmental difficulties, for example, are more 
likely to report having taken a drug during pregnancy 
than women who have had healthy babies. On the other 
side, adherence to prescribed antipsychotics is especially 
challenging during pregnancy. For example, a patient who 
had an antipsychotic prescribed but did not ingest the pills 
would be misclassified as being exposed.97 Third, given the 
possibility that the effect on children is the result of other 
in utero exposures (eg, smoking, alcohol, illicit drugs) that 
may influence neurodevelopment,53 further studies should 
adequately control for possible confounders. Furthermore, 
as we have described previously, parental mental illness,98 
especially schizophrenia,99,100 may play a relevant role 
in modulating neurodevelopment44 and should be 
systematically taken into account. Fourth, the use of birth 
registries and administrative data might result in imprecise 
information for recording or misclassifying stressors (eg, 
domestic violence, poor vitamin intake, smoking) that are 
especially associated with mental illness and delays in child 
development. Last, length of follow-up is crucial. Future 
studies with longer follow-up are desirable to survey child 
growth and get a widespread range of rigorous measures with 
good predictive validity. Rigorous pharmacoepidemiologic 
studies are also needed65 together with the establishment of 
an accurate national pregnancy registry6,101,102 for drugs to 
collect widespread and accurate data on offspring’s safety 
related to in utero exposition.

CONCLUSIONS

On the basis of our systematized review, we may 
tentatively draw some preliminary conclusions:

1. Untreated bipolar disorder and schizophrenia
expose mothers to a very high risk of relapses
during pregnancy and in the immediate postpartum
period.

2. Maternal morbidity (both bipolar disorder
and schizophrenia) is associated with obstetric
complications for both mothers (schizophrenia) and

the newborn (bipolar disorder and schizophrenia); 
data on drug exposure during pregnancy, however, 
are not given in the majority of studies. One study,30 
on the contrary, suggests that the risk is reduced in 
treated mothers as compared to untreated ones.

3. Maternal morbidity (schizophrenia but not bipolar
disorder) may be associated with the worst neonatal
outcomes. This conclusion, however, is drawn from
studies that did not provide information on drug
exposure during pregnancy.

4. SGAs, as a class and singularly, are not associated
with increased recurring defects in fetuses.49

Evidence regarding the potential effects of
SGAs on both short-term and long-term child
neurodevelopment remains overall reassuring.

The available data appear, then, to delineate a significant 
illness-related risk of worst maternal and newborn outcomes, 
especially with regard to schizophrenia, although a proper 
evaluation of the specific contribution of the exposure to 
medications during pregnancy is still lacking. Similarly, 
a rigorous and methodologically founded assessment of 
the treatment-related risks for teratogenesis, obstetric 
complications, and long-term child neurodevelopment, 
independent from the illness, is needed.

To date, it appears fair enough to affirm that maintaining 
future mothers with bipolar disorder or schizophrenia on 
their drug regimen (the safest, at the minimum dosage 
required to maintain clinical stability, which may imply 
increasing the dosage as compared to that before pregnancy 
due to physiological changes occurring during pregnancy) 
represents the most reasonable and less harmful choice, 
taking into strong account the parents’ will and after they 
provide a thorough informed consent subsequent to an 
exhaustive description of known risks and benefits.
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